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Prevents 
blowouts 
8 miles above 
ground 

B ubble type canopies on fas: militaiy 
planes like Nonh American's Super Sabre 
had CO be safely pressurized at altitudes of 
8 miles or higher. Ordinary inflatable seals 
between the bubble and cockpit would often 
blow out from the effect of low pressures on 
the outside, high pressiues on the inside. 

B. F. Goodrich engineers were called in on 
the problem. A really effective seal, they 
believed, should operate with low pressure and 
stretch very lirrle or not at all. Less stretch 
would mean less strain. They worked out a 
seal with a U-shaped solid rubber base. A 
rubberized fabric diaphragm nested inside the 
base simply lijts when inflated. (See diagram 
below). It works like blowing up a paper bag 
—low pressure gives full expansion with prac- 
tically no stretch. Dangerous stretching of tube 
wall (like blowingupa toy balloon) is elimioaied. 

The new inflatable strip seal works almost 
instantly. Even at minus 65® it inflates with 
less pressure than ordinary seals needed at 
room temperature. There ate other advantages. 
It resists wear and damage better chan ordi- 
nary seals. It fits complex curves better. It seals 
and unseals faster. Sliding wear and scuffing 
are minimized. 

The new B. F. Goodrich seal is now in use 
on more than a dozen makes of planes. Includ- 
ing latest jet fighters and bombers. The B. P. 
Goodrich Co., Tire & Equipment Division, 
Aeronautical Sales, Akron, Ohio. 
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DIT-MCO Analyzers Track Down Wiring 

oduction of F-89D Scorpion Jets! 


Cempiex Coble Systems Are Tested In Seconds at Northrop Plant 

Like oil modern oireratf, this Northrop interceptor is ocluoily a flying electrical 
system, It depends ott thousands of complex electrical circuits for every oper- 
ation , , . from canopy to electronic aiming and automatic triggering equipment. 
Small circuitry errors could cause disastrous malfunctions. 

DIT-MCO Model 200 Aulomotlc Electrical Circuit Analyzers are on the job 
daily at Northrop, helping to eliminate wiring errors .... both on the wiring |ig 
boards ond after hornets instollation in the oirplone. 

The model 200 is capable of checking 200 circuits, for continuity or short 
resistance, In less Ihon a minute. Making these same tests manually would require 
35,800 separate operations, 



DIT-MCO, INC. ELECTRONICS DIVISION 


What's more, the analyzer never makes a mistake, it is so simple to operate 
that it olmost eliminates human error, and it can detect minute flaws which no 
other machine or human con find. All this speed and occuracy is contained in a 
pockage so mobile that some manufacturers check as many as 50 different 
harnesses, with one machine, in a single day. 

It‘s wosteful to tie up experienced quality control and production line person- 
nel with monotonous, time-consuming hand tests. OIT-MCO does the job better 
and faster and allows personnel to devote more of their time to actuai corrective 
meosures. 


503 West 9lh St. 


Kansas City, Mis 


NEWS DIGEST 



Domestic 

Convair’s TF-102A hvo-place com- 
bat trainer made its first flight at Ed- 
n'jrds AKB, Calif., with a 30-minutc 
flight. R. L, Johnson, Comair’s chief 
engineering test pilot on the F-102A 
program, was at the controls. He re- 
ported that the trainer handles "just 
like the l''-102A interceptor." 

TTte Navy completed the cometsion 
of its second submarine, the USS Bat- 
bero (SG-J17), into a guided-missile 
carrier with the vessel's recommission- 
ing at the Mare Island shipyard, Val- 
lejo, Calif- Both the Barbero and its 
predecessor, the USS Tunnv. arc 
equipped to fire tlic Chance Vought 
Regulus missile. 

Beech Aircraft Coip,, \Vicliita, Kan., 
received a "multi-inillion-doltar" order 
from the Republic Aviation Corp- for 
the manufacture of "sizable quantities" 
of jettisonable fuel tanks for Republic's 
F-84F and RF-84F jet fightots. 

Pan American World Airways and 
the Transport Workers Union (CIO) 
signed a contract to end a wage dispute 
which had threatened to halt the air- 
line's operations through a strike. Tire 
agreement calls for an 1 1 cent an hour 
pay increase for mechanics and ground 
service personnel, bringing the pas’ of 
lead mechanics to S2.73 an hour and 
of port stewards to S2.-f-f an hour. Tire 
contract, which will run until Oct. 1, 
1957 and is retroactive to Sept, 1. 1955, 
also provides a new pav plan for pur- 
sers, stewards and stewardesses, making 
them eligible for S3.75 an hour pre- 
mium pay for es’ery hour flown os’ct 
70 hours a month up to 255 hours per 
calendar quartet. Time-and-a-half over- 
time will be paid for hours flown in ex- 
cess of 255 in a quartet- 


Northrop Aircraft, Inc., last week in- 
stituted an automatic rate-progression 
plan for its 16,600 hourly-wage em- 
ployes. Under the program, autoiiutic 
rate adjustments (generally five cents 
an hour) will be made every 16 weeks 
until employes ha\ e reached tlie top of 
their rate ranges. 

North American Aviation, Inc. last 
week cstabllslicd its rocket engine op- 
eration as a sc|X)ratc division. Known 
as Rocketdync, the division is housed 
in a S3.-f75.000 building in Canoga 
Park, Calif. S. K. lloflman will serse 
as general manager. 

Fairchild Camera and Instniment 
Corp., Svosset. L. I.. N. Y,, announced 
the establishment of a Nuclear Instru- 
mentation Department for the deselop- 



tectors and control rod drive mech- 
anisms for atomic reactors. Deliveries 
bv the department, whose work will 
be directed primarily toward the ci- 
vilian market, are scheduled to begin 

head. Dr. Harold Eugene DcBolt, for- 
inerlv was with Nuclear Power Division 
of the Navy’s Bureau of Ships. 

Financial 

The Curtiss-Wriglit Coip's consoli- 
dated not profit for the first nine 
montlis of 1955 was more than double 
those recorded during the same period 
of 195-1-524,012.833 to 511,454,782. 
Net sales increased to S365, 046.755 
from 5548,261,589, and unfilled orders 
as of Sept. 30. totaled 5849 million. 
The company also disclosed that it has 
appropriated S20 million of its reserves 
and retained earnings for nen- engineer- 
ing-manufacturing facilities at Que- 
hauna, Fa, 


Fairchild Engine and Airplane Corp,, 
Hagerstown, Md., reported nine- 
month earnings as of Sept. 30 at 53,- 

211.000 on sides of 5121,165,000 (as 
opposed to earnings of 53,155.000 and 
sales of 5102,550,000 over the same 
period of 1954). At the same time, the 
firm declared a 30-ccnt dividend pet 
share on 2,887,758 shares of common 
stock. The dividend, boosting Fair- 
child’s total of the scar thus fat to 55 
cents, and a previously-declared 5% 
Stock dividend arc payable Dec. 12 to 
stockholders of record as of Nos-. 28. 

The Teraco Aircraft Corp. reported 
net earnings for the first nine months 
of the year at $2,350,707 (51.40 per 
share), a 2-6% increase os-er net earn- 
ings for the same period of 1954. Sales 
during the period reached 557,428,170. 

Rvan Aeronautical Co., San Diego, 
declared a tegular quarterly dividend of 
10 cents pet share plus an extra dividend 
of 10 cents per share of common capital 
stock to stockholders of record as of 
Nov. 18. 

Foreign 

British European Airways repotted 
a record summer (a 25% increase over 
last year's summer traffic) and the big- 
gest month of its history (August, when 

302.000 passengen were carried and 
res’cnucs topped the August. 1954. mark 
by 23%). I'be year as a whole also 
looked good. Traffic and passenger- 
miles thus far are up 23%; passengers 
carried, up 17%; freight is up 19%. 

Peru placed the first overseas order 
for the Mark 8 version of the English 
Electric Canberra jet bomber. The 
order was for eight of the night-in- 
truder/high-level bombers with deliver- 
ies to b^in in the spring, 
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HERE'S A TOUGH 
PROBLEM OF 
ACCESSIBILITY 

for seme fasteners but easily 
licked with HI-SHEARS! 






Nov. 2I>22— Symposium 
Communications-Civil 


Milit 


D Enji- 

nccts, Hotel Utica, Utica. N. Y. 

Nov. 25— Convertible Aircraft Pioneers, 
Third National Congress (invitation only), 
Fraiillin Inslihite, Philadelphia. 


/. 50-Dec. 2-,\ii 


iting Conferer 


Dec. 1.2-Calitornia Association of .\ir- 









WHO'S WHERE 








INDUSTRY OBSERVER 


en picked bv U. S. Air Force to build a second 
le svith a 5.000 mile range (AW Oct. 17, p 9). 


probably build a new plant in Colorado to handle the new missile piojcct. 

► Convair XB-S8 supersonic bomber protottpc will ptobablv make its first 
flight next fall at Ft. AVorth, Tex. The B-58 program has 'been cut from 
30 to 1 5 bombers bv USAF as a result of anticipated performance difficulties. 
However application of the National Advisorv Committee for Aeronautics 
area rule for transonic drag reduction (AW Sept. 12, p. 12) ma 


Mach 2 estimates. 


► Navy is starting Phase 2 tests on Bell HSL tandem helicopter fitted with 
new 55-ft. rotor blades. Manufacturer reports change has made big improve- 
ment in performance, overcoming earlier difficulties (AW Oct. 31. p. 9). 
Meanwhile, HSL in transport design has been designated the D2-16. Army 
is interested in the project, h.iving sponsored development of the three 
Lycoming T53 gas turbines that wiil power the D2-16. Performance econo- 
mies may stimulate interest by commercial operators. 

► Douglas Aircraft Co. has no production contract for its C-132 turboprop 
transport, despite Air Force announcement that the pUnc “will be produced" 
at Tulsa. Okla. USAF confirmed Aviation Week’s report that project has 
been moved from Santa Monica (AW Nov, 7, p. 9), indicating production 
funds mav be songhl in Fiscal 1957 budget. 


r&nr*to(ioping“t'ht m'S 


LSrikS' 


(AW Oct. 51, p. 14). 


► A completely automatic landing system, developed by Bell Aircraft Co., 
has made more than 100 successful hands-off landings at the Rome, N, Y., 
Air Development Center. The system, originally developed for carrier land- 
ings under a Navy Bureau of Ships program, employs a precision ground 
radar (8 mm. wave length) and a ground-to-air data link. 


S160.000. This amount is less than ha' 
Lcantar Mark 1, and is based on the assii 
is in good mcchauieai condition. New stru 
demonstrations of the Lcarstar has caused 
24,000 lb. from 22,500 lb. 


: price of a new fully-equipped 






Washington Roundup 


Eye on 'Sagebrush' 

Pentagon officials struggling with Fiscal 1957 budget 
are keeping a close eye on Exercise Sagebrush, joint Atmy- 
Air Force maneuver now under way in Louisiana (see 
p. 19). Before the tactical show started today, Army had 
decided to seek more money for guided missile projects, 
following closely the ideas expressed by Lt- Gen. James 
M. Gavin, chief of Research and Deselopment. This 
puts stress on anti-aircraft missiles and those used against 
tactical targets both nearby and distant. USAF is deeply 
concerned and last week was reported to have top level 
authority to cling to control of weapons with range of 
1,000 miles despite Array's contention that this is artil- 
lery. Use of USAF's Matador and Army’s Corporal and 
Honest John in Sagebrush may bring hot staff discus- 
sions over when these weapons will be fired and at what 
targets. In addition, USAF feels an obligation to demon- 
strate why Tactical Air Command cannot be turned over 
to the Army. This suggestion is one that has not been 
debated in public, but is viewed by some as ultimate 
Army aviation goal, along with the right to fly their 
own transport aircraft. 

Meanwhile. Army budget study has picked up tip from 
USAF: In Fiscal 1957 the ground forces rvill eliminate 
marginal R&D projects, push hard for major gains in 
technology, 

ALPA-CAB Friction 

Watch for continued friction between the Air Line Pil- 
ots Assn, and the Civil Aeronautics Board's safetv division, 
ALFA has already forced CAB to re-open the Northwest 
Airlines contract carrier crash during an emergency land- 
ing on an island off the Pacific coast in 1952 and is 
pressing for additional hearings on the Northeast Airlines 
accident near Berlin. N. H-, last year. ALPA cbims CAB 
investigators have come up with numerous factual errors 
in these accident investigations and are basing some of 
their conclusions On pure deduction unsupported by 
factual evidence. 

Traffic Control Pressure 

Air traffic control problem in the five major congested 
areas on domestic airways will be a hot polibcal issue in 
the next stssion of Congress. Commerce Department 
and Budget Bureau, dominated by Republicans, will fight 
to keep airways equipment and operations budgets low 
while Democrats in Congress can be expected to attack 
these economies as dangerous to air safety and an artificial 
restriction on commercial air traffic growth (see p. 141). 

Industry Protests 

Defense Department still is receiving strong industry 
protests against its September directive ordering a 105% 
limit on payments under incentive-type and price-revision- 
type contracts (AW Sept. 26, p. 18). Aircraft Industries 
Assn, has demanded that the order be suspended, pend- 
ing conference on suggested changes. AIA’s viewpoint 
is similar to that expressed nearly a month earlier bv 
National Security Industrial Assn. (AW Oct. 17, p, 21)', 
but contains less detail and vehemence. AIA agrees that 
more rapid auditing action by the military services would 
attain the objective and charges that the new directive 
will impose financial hardships. The directive, ordered 


in effect on Oct. 1, was one of the first put out by 
Reuben B. Robertson, Jr., when he became Deputy 
Secretary of Defense- Said one industry observer; "Some- 
body put the piece of paper in front of him and he 
signed it, without knowing what it would do to us." 
Pentagon is studying possible revision. 

Maintenance Program 

New Defense Department directive setting up Mainte- 
nance Engineering Progiam soon will be felt by aircraft 
industry. Major point of impact probably will be a 
demand by Air Force and Navy for more attention by 
sveapon system designers to maintainability and reliability. 
Where economies can be proven, it also will result in 
more contractual maintenance by both primes and over- 
haul base operators, The directive (3252.1) is designed 
to achieve "|reater emphasis on policy direction, tech- 
nical superv ision and management control.” The reason: 
Military equipment, particularly aircraft, is becoming so 
complex there is danger of maintenance becoming a 
crippling bottleneck in case of war. 

AFL May Expel Pilots 

Dispute between the Air Line Pilots Assn, and the 
Flight Engineers International Assn, may wind up with 
ALPA being expelled from the American Federation of 
Labor. The flight engineer union has complained to the 
AFL about the failure of ALPA to support the engineer 
strike against United Air Lines. George Meany, AFL 
president, has told Clarence Sayen, ALPA president, 
that the pilots' position indicates "disregard of all trade 
union prineiples.” 

Both Sayen and William Kent, president of the flight 
engineer union, have presented their cases to the AFL 
executive council in Washington. A council subcom- 
mittee assigned to study the dispute is reported to have 
recommended expulsion of ALPA unless the situation is 
remedied. Action on the recommendation must await 
the convention in December when the AFL meets to 
make official its merger with the Congress of Industrial 

'The dispute could very well end in expulsion of ALPA 
from the AFL after 25 years of membership. There 
doesn’t seem to be too much enthusiasm in ALPA to 
make a strong fight against the expulsion move. 

The pilot-engineer dispute could also mark the entry 
of Dave Beck and his Teamsters Union into the airline 
industry. 'The teamsters have lent $130,000 to the flight 
engineers to help them out in their strike. Beck has 
told a teamster group that the flight engineers have asked 
to join the teamsters. So far, no action has been taken 
on the application. 

Defense Spending Down 

Defense Department spending is down, but not as 
much as the department hoped it would be. Defense set 
S35.75 billion for total spending for Fiscal 1956, when 
it presented its budget to Congress early this year, later 
estimated it could be held down to $3-4 billion. Under 
Secretary Reuben Robertson reports that the recent 
review indicates it will be $34.25 billion. 

—Washington staff 
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Only in laminum'' can you get the unique qualities of 
stainless steel combined with the advantages of 
surface-bonded laminated skims. 

Material is tough, corrosion-resistant Type 302 Stainless Steel 
(min. 95,000 psi). Laminations are either 0.002" or 
0.003", and they simply p-e-e-1 for time-saving adjustment to 
give you a "thousandth” fit right at the job. No machining. No grinding. 
No miking. And no dirt between layers! 

Stainless Steel laminum'' Shims are custom-cut to any 
shape from any of our standard thicknesses ; 
write for stainless steel specifications. 



Send us now bUieprinis and quantity requirements 
for a quolalion; there's no nbligaiion. 

SHIM HEADpUAHTEHS SINCE W3 


5111 


STHEET. GLENBROOK. CONNECTICUT 


Aftermath of a Supersonic Bailout 
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Force of 10 Hurricanes Buffet Ejected Pilot 


The only pUot to make a low-altitude, supersonic 
bailout and survive describes his ordeal. 


By William J. Coughlin 

Los Angeles— Shortly after noon last 
Feb. 26. a crippled F-lOO Super Sabre 
ripped out of an os'crcast sky near La- 
guna Beach and plunged into the Pa- 
cific with an explosion which shook the 
Southern California coast for miles 

A few moments later, a torn orangc- 
and-white parachute dropped the air- 
plane’s unconscious pilot into the 

The fact that he was alive at all is 
regarded as one of aviation’s miracles. 

For at an altitude of 6,500 ft., test 
pilot George F. Smith had bailed out 
of the diving fighter at a speed of 777 
mph.— faster than the speed of sound. 

Only after seven agonizing months, 
weeks of blindness and what Lt. Col- 
John P. Stapp, U. S. Air Force surgeon, 
calls a “sequence of iniraclcs” did Smith 
recos’cr from his bout on the far side of 
the sound barrier. The 31-vear-old 
North American Aviation test pilot is 
the first man to make a supersonic bail- 
out at low altitude and live. 

Hazy Memory 

Today he is one of aetomedieine's 
most valuable specimens, living proof 
that an unprotected man can tangle 
with a force as great as that of 10 hurri- 
canes and sometimes survive. 

Fatality rate in low-altitude super- 
sonic bailouts has been high; several 
military and civilian pilots have been 
killed in unsuccessful attempts. Lack of 
adequate means for protection against 
the high deceleration and windblasi 
forces after ejection has been a repeated 
complaint ot leading test pilots (AW 
Oct. 24, p. 31). 

Until recently, his story was hidden 
behind a curtain of secrecy while U. S. 
Air Force doctors probed and ques- 
tioned to find out how this pilot lived 
where all others had died. 

Events preceding the accident on 
that Saturday morning still are hazv 
for Smith. They have been wiped 
from his mind by the horror of those 
few moments when he was strapped 
in the cockpit of the fighter, diving 
straight down at surersomc speed with 
the controls jammed. But from neigh- 
bers, fellow pilots and others, the hap- 


penings of that day can be recon- 
structed, 

Didn't Plan to Fly 

It was Smith’s day off. He left his 
bachelor apartment in Manhattan 
Beach at 9 a. m. to take his laundry 
to be washed. A neighbor said he 
stopped to talk for twenty minutes, 
laundry bag over his shoulder, but 
Smith doesn't remember it. 

After dropping off his laundry, he 
dro\e to the North American plant at 
Los Angelos International Airport- He 
planned to spend only a few minutes 
there filling out a report on a plane he 
had flown the previous day. 

That act nearly cost fiim his life. 
The weather (it had been rainy and 
overcast) broke quickly, and pale Feb- 
ruary sunshine glittered off the wings 
of the Super Sabres parked on the 
flight line. 

No. 659, just off the production line, 
was ready for its first flight- But be- 
cause of the weather, no pilot had 
been alerted to fly it. The dispatcher 
asked Smith; “Why don't you take it 
up as long as you're here?" 

Doesn't Remember Takeoff 

Since there was to be only the one 
short flight, Smith didn’t bother to 
change his clothes but pulled his para- 
chute and Mae West on o\'cr the sports 
shirt, light nylon jacket and blue denim 
slacks he was wearing. Picking up his 
helmet and oxygen mask, he headed 
for No. 659. 



The North American F-IOO Super 
Sabre is the only U. S. plane now in 
squadron service that can exceed the 

S cd of sound in level flight. It is the 
iter which holds the world's Speed 
record (AW Sept. 19, p. 21). 

“I can't distinctly remember getting 
in the airplane but I can remember the 
check out." Smith recalls. "I can’t re- 
member the takeoff ot anything up to 
the point I started to get in trouble. 
From there on to where the canopy 
started to let go, cven'thing is as clear 
as a bell," 

Smith is tall; six feet, one inch. His 
weight before the accident was 215 

E iounds. During his fight for life in the 
lospital, it dropped to 150 pounds; now 
it has climbed again to 176. His dark 
hair is cropped mort. His features are 
unmarfed by the accident, but an occa- 
sional memorv of pain crosses his face as 
lie talks. 

A few moments after takeoff, he was 
over the ocean and climbing on a head- 
ing toward San Diego. Taxiing out. 
Smith had noticed a slight stiffness in 
the stick. Since he had encountered it 
in other first-flight aircraft, he dismissed 
it as nothing serious. 

Nose Heavy 

Although the weather was clearing at 
Los Angeles airport, it still was raining 
in the vicinity of Laguna Beach and 
there was a gtev undcrcast below him 
as he climbed. Two other North Amer- 
ican test pilots, also flying F-lOOs, were 
in the air nearby. All were tuned to 
XRT, the company radio station. 

The air was filled with the routine 
chatter of the other pilots. But the 
taciturn Smitli made only one call, for 
a radio check, until he got into trouble. 

There was no liint of anything un- 
usual as he reached altitude, climbing 
“on the Mach" with afterburner blaz- 
ing. close to the speed of sound. He 
could hear the other pilots talking as 
they made a pass at a Navy Panther jet. 
Their contrails were visible against the 
vivid blue of the sky. 

Scs'en minutes had passed since take- 
off. Then, at about 37,000 ft., it hap- 

As Smith pushed the Super Sabre 
over into level flight, it became slightly 
nose heavy as it picked up speed in 
the transonic range. 

"This may have been what tipped 
me off,” Smith said. “I may have been 
trying to trim it for this nose down 
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condition which was normal and when 
I couldn't, I realized I had trouble." 
Couldn't Move Stick 
Smith remembers the moments that 
followed as clearly as though they still 
«cre happening. The fighter began to 
nose over. When he was unable to 
trim it up, he began to pull back on the 
control stick. He couldn't move it. 
Instead, it seemed to move in the other 
direction, 

"The impression I got was that the 
stick was moving slowly away from 
mo,” he recalled. "In other words, that 
the stick was actually causing the air- 
plane to push over. In fact, to this 
dav I’m not sure that didn't happen." 

As the dive began to steepen, Smith 
pressed the mike button and his voice, 
broke into the transmission of one of 
the other pilots; "This is 659. I've lost 
liydraulics.” 

His first thouglit was that the con- 
trols were frozen due to hydraulie fail- 
ure. But a glance at the pressure gages 
showed a normal 3,000 )b. He still was 
unable to move the stick. 

‘Bail Out, George' 

"It was as hard as a rock," lie said. 
“I tried both hands and tried standing 
on the rudders and sitting up in the 
seat and pulling just as hard as 1 could. 
But it wasn't about to move.” 

As Smith battled to pull it out, the 
Super Sabre, with its jet engine roaring 
and afterburner still full on, screamed 
downward in a vertical dive at mote 
than 800 mph. 


Pilot Joe Kinkclla, one of the other 
North American test pilots flying an 
F-lOO a few thousand feet below, 
spotted the pbne by its streaming con- 
trail as it hurtled past. 

Smith had time for one mote frantic 
transmission; "Controls locked— I’m 
going straight in . . 

“Bail out, George, bail out," Kin- 
kclla shouted oser his radio, blocking 
out part of Smith’s radio message. 
Those listening in the tower cau^t 
only the last of Smith’s words; 

". . . Iliousand.” Apparently he 
was trying to tell them his altitude. 
Tltcn nothing further except another 
cry from Kinkella; 

“Bail out, George.” 

Inside the cockpit. Smith h.id made 
the only decision left to him. To 
stay with the aircraft was certain death, 
vet it was regarded equally fatal to bail 
out at supersonic speed- No one had 
ever done it at low altitude and lived. 
'Hell of a Bang' 

“But when you’re heading straight 
in, there’s nothing much else to do,” 
Smith said. "There’s no otlicr decision 
to make. It was a choice of staying 
with it and being fatal for sure or try- 


"His escape approached survival limits 
as determined l» human erpniment on 
the Holloman Ait Development Center 
rocket sled,"— Lt, Col. John Stapp on the 
low altitude, supersonic bailout oi North 


iug once one chance in a million." 

There were only seconds left. He 
pulled the visor of his helmet down 
and locked it in place. Then, realizing 
the engine was still wide open, he 
yanked the throttle back and opened 
the speed brake. A glance at the Mach 
meter showed he still was supersonic. 
The altimeter was a whirling blur as 
the Super Sabre shot downward at 
1,140 ft. per second. 

"I didn’t pul! my legs in or try to 
get in shape for ejection, I just reached 
oset and pulled the handle for the 
canopy." 

As his tight hand pulled up the ycl- 
losv armrest of the seat, it fired the 
charge that jettisoned the canopy. It 
also exposed the trigger for the ejection 
seat. As the canopy flew off. there was 
.1 bud and continual explosion as the 
supersonic air rushed past the cockpit. 

heard that "was a steady noise. There 
was a hell of a bang in the cockpit and 
it sfased there." 

Instinctivclv, he crouched to get out 
of tlie noise. His head was down almost 
beriveen his knees, his feet were on the 
rudder pedals, his left hand srill 'vas on 
the throttle, and his right hand was on 
the ejection trigger on the right arm- 
lest- 

Body Effects 

That is the position in which he 
went out of the aircraft. 

It was his last conscious moment for 
five davs, 

“I don't actually remember pulling 
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the trigger to eject the scat", he says. 
"The last tiling I tcmenibet was seeing 
the Macli meter in front of my face, 
reading 1.05 (105% of the speed of 
sound). The next thing. 1 woke up in 
the hospital five days later." 

During his delirium in the hospital, 
Smith told doctors it felt like smashing 
into a brick wall when he hit the air- 
stream. 

He remembers none of this now. But 
in the seconds after he left the aircraft, 
he was subjected to some of the most 
intensive torture ever survived by a 
human being. Air l-'orce experiments 
and subsequent medicul examinations 
of Smith snow that this is what hap- 
pened: 

As the seat tumbled end o\er end 
and slowed down several hundred miles 
an hour in a split-second, he suffered 
a decelcrativo force estimated at -10 Gs. 
His weight increased to 8.000 lb. Al- 
most instantly, his eyeballs protruded 
from their sockets and strained against 
the eyelids. His blood, many times 
heavier than normal, sloshed back and 
forth in bis body. His internal organs 
were thrown about violently. Lips, cars 
and eyelids fluttered in the supersonic 
wind which tore off his helmet and 
oxvgen mask. The end of his nose was 
torn loose from his upper lip. 

The terrific blow on his abdomen 
and chest pumped blood violently to 
his head, where it was forced forward 
to his face by the tremendous decelera- 
tion, distorting his features beyond 
recognition. His stomach was blown up 
like a balloon by the air forced down 
his throat, air which later had to be 
removed by a stomach pump. 

Tumbling crazily as the seat spun 
through space. Smith was subjected to 
both accelerating and decelerating G 
forces. In addition lie was battered hy 
the dense ait of the low altitude at 
which he ejected. 

This is an important point. Had he 
been able to eject sooner, in the thinner 
air at higher altitude, he would hare 
escaped much of this physical beating. 

Force of 10 Hurriegnes 

To give some idea of the force of 
the dense air which smashed him about. 
New York skyscraper laws provide that 
a building, above the 100-ft. les-el. must 
be able to withstand a force of 20 lb. 
per square foot, that of a 100 mph. 
hurricane. Smith took a force on his 
body greater than that of ten hurricanes, 
1,240 lb. per square foot. 

Onh- one otiier man lias come close 
to this and lived, and that has been un- 
der carefully controlled research conefi- 
tions- He is Lt. Col. John Slapp, the Air 
Force doctor who tnnelcd over 600 
mpli. on the punishing Northrop rocket 
sled at Holloman Air Devefopinent 
Center. Stapp has subjected himself to 
1,108 lb. per square foot. He and Smith 


arc the only members-“only surviving 
members,” Stapp says-of what they re- 
fer to as the Q-1000 Club. (Q is a 
force of one pound per square foot.) 

T«o seconds after his ejection from 
the plummeting aircraft. Smith’s scat 
automatically detached itself and. two 
seconds after that, the automatic re- 
lease opened his parachute. The un- 
conscious pilot dropped toward the. 
water with a third of his parachute 
canopy torn away. 

North American engineer ha\c cal- 
culated that Smith was at 6,500 ft. 
«'hcn he bailed out. At the speed the 
ship was diving, if he had hesitated for 
two more seconds before making the 
decision to eject— or if he had taken the 
time to get in proper position for ejec- 
tion— his parachute would not have 
opened in the remaining distance to 

Two Seconds From Death 

The North American lest pilot had 
come within two seconds of death. He 
also was still aliic after a supersonic 
ejection— although barely so. Now his 
amazing luck continued to hold. 

As Smith fought the jammed controls 
in the cold sunshine seven miles above 
the Pacific, a small cabin cruiser, the 
Balabes, was chugging slowly through 
the rain almost directly beneath him. 
It was the only boat in the vicinity. 

Los Angeles attorney Melvin Simon 
had been fishing off Dana Point with 
his son, Robert. 15, and a friend. Art 
Bcrkell. 

Suddenly a thunderous explosion 
rocked the small boat. It heeled far 
over to one side and almost turned 
over. "The motor’s exploded,” Robert 
veiled. 

Bcrkell, dozing in the cabin, was 
thrown from the bunk onto the deck. 
He rushed out of the cabin in time to 
see a huge gevser of water shooting into 
the air about 200 yards in their wake. 

“I thought perhaps it was a mine or 
that we had wandered onto a Navy 
target practice range.” Simon savs. He 
shouted: “We’d better get out of here.” 

But then the boy pointed to a torn 
parachute drifting down out of the over- 



cast. A man dangled motionless below 
it. Tlirough binoculars, Simon could 
see that his shoes and socks were gone. 
So were his helmet and oxygen mask. 

His clothes were in ribbons and the 
force of the airstream had tom the 
gloves from his hands, stripped the 
watch from his wrist and the ring from 
his finger. He was bleeding from the 
ears and from cuts on his forehead, 
chin and feet. 

Pulled From Water 

Simon turned the Balabes and headed 
through the rain toward the uncon- 
scious pilot. Within 50 second after 
Smith dropped into the water, tlie 
craiser pulled alongside of him. The 
air forecid into the pilot’s stomach dur- 
ing the ejection helped keep his head 
above water unhl the Balabes reached 
him. 

It took efforts of all three of its eresv 
to get the water-soaked, unconscious 
pilot onto the stem of the boat. Little 
more than five minutes had passed 
since Smith first noticed, miles away, 
that something was wrong with his air- 

Now began the second chapter in the 
incredible escape, se\-en months as 
unique in medical history as the previ- 
ous five minutes had been in aviation. 

Less than 45 minutes after his plane 
first began to nose over in the thin air 
at 57,000 ft., the North American test 
pilot was in the emergency room at 
Hoag Memorial Hospital, Newport 
Beach, 

The fight to save Smith’s life was di- 
rected bv Dr. Sam Frazier, a 27-vear.old 
graduate of the University of Washing- 
ton Medical School. 

Smith was brought ashore in a semi- 
comatose condition and near death 
from shock. After Dr. Frazier admin- 
istered stimulants, the pilot stirred 
enough in the ambulance to ask "What 
are all the sirens for?” and then lapsed 
again into unconsciousness. His pulse 
was faint and his blood pressure dan- 
gerouslv low'. 

His face was swollen and purple. He 
looked to be 55 or 60 years of age. 
Massive black and blue areas covered 
his body. His small intestine was per- 
forated and his liver was severely dam- 
aged. 

Medical Committee Named 

The whites of Smith’s eyes were solid 
red from more than 20 subconjunctival 
hemorrhages. His pupils, normally 
green, were black. Doctors could see 
blood bulging under one retina. 

For fise davs he was in a delirium 
as doctors battled to save his life. Sam 
Frazier did not lease his side for the 
first twentv liours. Never before had 
there been a case like this. 

"No one knew what to expect,” 
Frazier said. 
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But he stjon had plenh- of advice. 
The day after the accident, there were 
eighteen doctors in Smith's room! 
hfost of them were USAF medical men 
flown to the small hospital froin bases 
throughout the nation. 

The Ait Force named a dozen mili- 
tary and civilian doctors to a com- 
mittee to assist in Smith's tecov’ety and 
to learn all thev could from this first 
survivor of supersonic ejection. 
Letters From School Children 

The primary concera, once Smith 
was out of danger from shock, was for 
his eyes. The blood bulging under the 
retina of his left eye threatened for a 
while to break through, then subsided. 
Condition of his other eye was almost 
as poor. “It was nip and tuck for a 
while whether he was going to be blind 
or not.” Dr. Frazier said. 

Smith’s first impression as he re- 
turned to consciousness fire days after 
the accident was of a nurse reading 
letters to him. 

“1 opened my er’es but I couldn’t 
see," he said. “It's hard to describe 
unless you’ve gone through it, not 
knowing where you are or what hap- 
pened or why you’re there, but know- 
ing that you don’t feel real good. 
You're in a miserable mental state.” 

Smith knew he was in a hospital 
room, hut his thoughts came slowh-. 
Questions were just coming through 
his mind as he listened to the nurse 
reading the letters. It began to get 
through to him that something had 
happened while flving and, as she read 
further, he got the idea that he had 
bailed out. Then, most of it came 
back very rapidly. 

The letters were from the fifth grade 
class at the Aliso Elcmentars School in 
South Laguna Beach. Many of the 
children had seen the plane as it 
plunged into the ocean; the sonic boom 
created by the Super Sabre enlarged a 
1 5-foot crack in one wall of the school 
cafeteria. When the students returned 
to school on Monda''. fifth grade 
teacher Mr. Pear! Phillipson encour- 
aged liCT class to write to the injured 
pilot and wish him a speeds' recosers . 

Smith says the letters did much to 
lift him out of the severe mental de- 
pression he fell during the long inontlss 
of his convalescence. 

"You ate a very brave man to bail 
out of that airplane," wrote Margaret 
St. Clair. "I don’t think I could has'e 
done it. I hope you ssill still he a 
test pilot." 

"The class has been talking about 
you," reported 10-ycar-old Mark Juds. 
"Wc think you arc a great pilot. 1 
think von are. too." 

Lewellyn "Puiikv" Parlettc wrote 
simply: “I would like to be as heroic 


For many days. Smith was in con- 
stant pain and too weak to move, 
TVhen a nurse attempted to brush his 
teeth, he cried out in anguish because 
his lips were so tender. 

Knees Wrenched 

His swollen face hurt. He was in 
agonr- from the hips down. His knees 
had been wrenched almost from their 
sockets by flailing in the supersonic 
airstream. 'llic backs of his legs and 
his buttocks were bruised where the 
ejection seat had battered against 
them. 

"I couldn’t see anvthing, that was 
what scared me," he said. He could 
distinguish light and dark but people 
were onlv shadowy forms to him. 

When fellow pilots s'isiting his hos- 
pital room commented on the beautiful 
ocean view. Smith pleaded: "Tell me 
what’s out there." 

The test pilot had been moody and 
quiet, depressed o\er his physical con- 
dition and troubled by his internal in- 
juries, but he possessed the will to live 
and to fl' again. Dr. Frazier says that 
if it had not been for this scry strong 
will Smith would not have made it. 
Liver Causes Relapse 

Doctors were amazed to find that he 
slowh' was regaining almost normal 
sight. Tlie rest of Iris recovery was 
equally rapid for a time. 5Vithin three 
weeks of the accident, he was walking 
about the hospital. 

Then his damaged liver caused a re- 
lapse, forcing him back to bed. His 
temperature shot up to 105. The men- 
tal depression struck again. He tried 
desperately to get out of the hospital, 
cs'cn hing to the doctors about hosv 
he felt. 

But it was not until three and a half 
months after the accident that Smith 
was allowed to return home. And 
within another three weeks, he was 
back on the operating tabic at Ho;lg 
Memorial Hospital, doubled over with 
pain because of an obstruction in his 
injured intestines. His abdomen was as 
distended as though he were pregnant 
and he was wracked with nausea. 

After the operation, in which a sec- 
tion of his small intestine was removed. 
Smith improved rapidly and went home 
again within six weeks. He now re- 
ports for only for a monthly clieckup. 

During Smith’s reccn ery, US.AF med- 
ical oflicers made him a subject of close 
studs'. Electroencephalograph readings 
were taken of his brain svas es and elec- 
trocardiograms of Iris heart. Special 
cameras photographed tlie retinas of his 


Reveals New Ideas 

’Ihe information the medical com- 
mittee obtained bore out manv theories 
about the action of the body during 


high speed bailouts that prcs iously had 
been only gues-swork. It revealed some 
nesv ideas which already are being used 
in tile design of pilot equipment and 
escape systems. 

Col. St.ipp, who devotes bis life to 
this field, describes the significance of 
Smith’s escape this way: 

"The North American F-lOO and 
other supersonic fighters hai'e been 
equipped with the ejection seat with 
the knowledge that it is proven for sub- 
sonic escape and the hope that it would 
be adequate at supcRonic speeds. 
George Smith vindicated this hope by 
being the first suri ivor of a supersonic 
seat ejection. His escape approached 
survii'al limits as detennincd by human 
experiment on the Holiontan Air De- 
leiopment Center rocket sled. It con- 
stitutes a major contribution to aero- 
medical research in supersonic escape.” 
Divert Recover Plane 

DiveR recovered a total of 89.5% of 
Smith’s airplane, by weight. More than 
a month was required for the salvage 
operation, in wnich an underwater 
closed circuit television camera was 
used to search the bottom for wreck- 
age. 

This equipment, similar to that 
used in the British Comet investiga- 
tion. was under development by the 
Nan- when North Americ-an requested 

Air Force and North American in- 
vestigatoR were unable to make a final 
determination of flic cause of the crash 
blit indications pointed to a hydraulic 
lock caused by the opening of a quick 
disconnect coupling. A modification to 
remedy this was performed on all 
F-lOOs. 

Todai', George Smitli is feeling fine. 
His worst permanent injury is to his 

He cannot take a drink of any- 
thing containing alcohol for the rest of 
Iris life. 

"If he takes one drink, he might just 
as well take arsenic,” Dr. Frazier ex- 

Eyes Still Sensitive 

His right knee bothcR him a bit and 
Iris eyes are a little sensitive to glare. 
For a while he had to wear dark glasses 
to watch television and it still requires 
half an hour after he enters a movie 
before he can see anything on the 
screen but a white blur. 

But his vision is unimpaired. On 
Aug. 25, he passed the Cii il .AcTOoautics 
.Administration physical examination 
and was licensed to fii light aircraft, 

A few weeks ago. a light plane took 
off from the runway at Los Angeles In- 
ternational Airport next to the Nottli 
American plant. Those watching turned 
and walked hack to the flight shack, 
George Smitli was in tlie air again. 
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Reversals Blur Renegotiation Picture 


By G. J. McAlUster 

Washington— Abrupt shifts in tede- 
tcnnination actipns between the statu- 
tory Renegotiation Board here and its 
Regional Boards heightened the con- 
fusion over aircraft industry profits 
<A\V Nov. 7, p. 12). 

Here is the action in three cases in- 
volving aircraft companies: 

• Boeing Airplane was cleared by 
the Los Angeles Regional Bo:ird as not 
having excessive profits in 1952. The 
case was sent to tne Board in Washing- 
ton, and after study here it was deter- 
mined that Boeing had earned SIO mil- 
lion in exeessi\-e profits. 

• Temco Aircraft Corp. was first cleared 
by the Chicago Regional Board as not 
having excessive profits in 1952. The 
case was referred to Washington where 
tire Board determined that Temco had 
earned excessive profits amounting to 
$750,000. Tire case is now before the 
Tax Court of the United States. 

■ Grumman Aircraft Engineering Coip. 
was determined by the Nerv York Re- 
gional Board to have earned excessive 
profits of $1,165.27? in 1951. The case 
was sent to Washington where tlic 
Board determined that the e.xcessive 
profit was $2,223,621. neatly double the 
original determination. The Grumman 
case also is before the Tax Court. 
Definition Puzzle 

Industry observers were puzzled by 
the actions. "There seems to be some 
misunderstanding within the official 
family as to the definition of ‘e.xccssivc’ 
profits.” one industry source said. "To 
one Government official they arc high 
based upon return on net worth. He 
completely overlooks, howes’er, that 
they seem to be low ba.sed upon a re- 
turn on sales. To the contractor the 
profits are extremely low based upon 
the return on sales and he ignores the 
return-on-net-\vorth yardstick. It all 
seems to depend upon wliich knot-hole 
in the fence you happen to be looking 
through, 

"\vhat appears to be reasonable prof- 
its in New York, Clticago and Los An- 
geles have been considered ‘excessive’ 
in Washington. 

“Since the law and regulations, based 
on years of experience with renegotia- 
tion, are the same for all Boards, it ap- 
pears that geography has some beating 
on the results.” another industry source 

Lack of knowledge of the Board’s 
reasoning in specific cases disturbs the 
airaaft industry, which is searching for 
a mote positive set of rules in renego- 
tiation. 

One clue of the Board’s philosophy 
came from a speech made by John 1*. 


Koehler, who served as chairman of the 
Board from 1951 to 1953. Koehler said: 

'Disciplined Judgment' 

"Renegotiation is not, and should 
not be, a process which, on the one 
hand, teaches its end result by the ap- 
plication of an arithmetical formula or, 
on the other hand, teaches its end result 
by judgments which are largely intui- 
tive and ate not based on an appraisal 
of the facts and figures derived from 
careful consideration of tlic guideposts 
set forth in the statute and other rele- 
vant factual and statistical information. 
In other words, renegotiation should 
teach its end result, the determination 
of excessive profits, by the exercise of 
disciplined judgment.” 

Industry generally contends that re- 
negotiation penalizes tlic efficient manu- 
facturer by basing its decisions primarily 
on arithmetical formulas and overlook- 
ing costs and other evidences of effi- 
cient management. “If our profits are 
earned to a large extent under the pro- 
visions of the incentive type contract,” 
said another observer, 'it doesn’t seem 
too logical to have the Government-as-a- 
buyer establish a reward or incentive for 
increasing efficiency and then have 
the govemment-as-a-renegotiator come 
along three years later and sav that 
based on their 'disciplined' judgment 
tlve contractor must give back the re- 
ward and maybe more, too,” 

Petitions of Grumman and Temco 
before the Tax Court struck hard at 
the Board’s redeterminations. The 
Temco petition said "the Renegotiation 
Board wrongfully gave undue stress and 
unfavorable recognition to the . . . re- 
turn on net worth. Temco said the 
Board failed to recognize favorablv these 
points: 

• Efficiency attained by the company in 
all respects. 

• Compounded complexity of the op- 
eration and business as a major sub- 
contractor, 

• High degree of manufacturing risk 
assumed by Temco. 

• Contribution to national defense. 

• Higli degree of risk assumed by 
Temco in turning over and making use 
of its net worth and working capital. 

• Status of Temeo as a "growth corpora- 

• Unreasonably low profit pcrccnbige 
realized by Temco on renegotiawe 
business in the years preceding 1952. 

The Temeo petition pointed out that 
from 1947 through 19^ the company 
made a profit of about $3 million on 
$19 million of sales not subject to re- 
negotiation, against a profit of about 
$2.7 million on about $55 million of 
lenegotiablc sales. 


During 1952, Temco made a profit 
of $4,820,029 before provision for Fed- 
eral income and excess profits taxes on 
rcnegotiabic sales of $46,639,504. The 
profit was 9.7% of sales. Rcnegotiabic 
sales amounted to about 98.6% of all 
sales and 80% of rcncgoh'able sales 
were in connection with three aircraft; 
fabrication of the aft fuselage of the 
Boeing B-47, outer wings of the Lock- 
heed P2V and center sections of the 
Douglas A2D. 

The Grumman petition noted that 
most of the contracts in 1951 were in- 
centive fixed price contracts- Grum- 
man was awarded tlic first incentive 
contract by the Navy in December, 
1943 for production of the F6F. 

The Grumman petition said that 
Government greatly benefited from the 
manufacturer's efficiency in reducing 
tlie price of the aircraft that were pur- 

Cites Benefits to U. S. 

Grumman said aircraft deliveries 
were made "in the quantities, of the 

S uality, and in accordance with the 
elivery schedules set forth in the con- 
tracts . . , and was prepared to exceed 
this performance as to scheduled de- 
livery if essential items which the Gov- 
ernment was obligated to supply had 
been available, thereby making a sub- 
stantial contribution to the national de- 
fense effort. Petitioner is informed and 
believes that its performance in the 
above respects was superior to that of 
anv other aircraft manufacturer during 
]9'5I.” 

Tlie petition noted that Grumman’s 
ratio of rcnegotiabic profits to renegoti- 
able sales was 11.24%. Grumman’s 
rcnegotiabic profits were equivalent to 
57.8% of the firm’s net worth at the 
beginning of the 1951 period. "This 
ratio was in alt respects reasonable and 
was well within .sound and generally ac- 
cepted industrial standards, particularlv 
in the light of petitioner’s demonstrated 
efficiency, its attainment of quantity 
and quality production and the economy 
displayed bv petitioner in its use of 
materials, facilities and manpower,” 
Grumman advised the Tax Gourt. 

Integrated Plant 

Boeing’s position regarding the 
Board's demand for a $10 million re- 
fund from 1952 earnings as excessive 
profits has not been stated. However, 
an indication of the company’s position 
was contained in a recent speech made 
by J. O. Yeasting, Boeing’s vice presi- 

“The aircraft industry generally and 
the Boeing Gompany, in particular, 
have been paying out less in the form 
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of dividends than does industry as a 
whole. Boeing has been paying out, on 
the aserage, about 30% of our earnings 
in the form of cash dividends. Tlic 
other 70% has been plowed back into 
the business. A considerable portion of 
these retained earnings has been in- 
vested in new facilities. In the five 
years ending with 1954, the Boeing 
Gompany expended approximately $27 
million for new facilities, most of which 
were at the Seattle plant. During this 
same period of time, the Government 
expended an even greater sum in pro- 
viding new facilities at the Seattle 

S lant, since the company was not in a 
nancial position to provide all the 
requirements: and, in addition, it has 
provided substantially all new facilities 


at Wichita and Moses Lake. 

"We would not argue," he said, 
"that an industry should supply all the 
facilities required during periods of 
greatly expanded production for the 
Govcmnient- We think it is proper 
that the Government should own and 
provide stand-by plants. We do believe 
Miat it is desirable for a company such 
as ours to own one integrated plant. 
Although out relationship with the mili- 
tary has been good, failure to have com- 
plete ownership and control of an 
integrated plant places restrictions upon 
the operations of the company which, 
in my opinion, are unhealthy for both 
the industry and the military estab- 
lishment- If private enterprise and in- 
dividual initiative are to produce the 


best results, then the industry must 
strive for control of the facilities which 
arc essential to autonomous operation. 

"It seems quite evident that regard- 
less of wliat yardstick we use the earn- 
ings of Boeing have been very modest, 
particularly iMien related to the need 
for financial strength to permit us to ful- 
fil] our responsibility to the nation," 
Yeasting said. 

One manufacturer summed up the 
situation this way: "If renegotiation is 
to be administered successfully, the 
Board, by its actions, will have to con- 
vince industry that it not only has the 
means of determining the degree of 
efficiency and risk-taking in one situa- 
tion but also the will to reward effi- 
ciency.” 



Air Support Faces Test in ‘Sagebrush’ 


Fort Polk, La.— Four Aggressor fighter 
planes were shot down today after one 
of them had violated the uneasy trace 
by attacking a U. S. Army reconnais- 
sance aircraft. One U. S. Ait Force 
fighter plane was lost in the skirmish. 

Tomorrow, according to the plans for 
Exercise Sagebrush, Aggressors will 
launch a major offensive supported by 
atomic weapons. It is expected that 
U.S. forces, outnumbered both in the 
air and on the ground, will be forced 
to withdraw to defensive positions north 
of the Red River. 

When their strength is bolstered, the 
Friendly forces will start an offensive 
and try to destroy Aggressor or drive 


him into the Gulf of Mexico. 

This is the pattern. USAF Gen. Otto 
P. Wcyland, maneuver director, with 
his headquarters at this base, says that 
a maximum of free play will be allowed 
both Friendly and Aggressor comman- 
ders and that surprises ace certain to 
develop. 

"This is not a paper war," Gen. Wey- 
land says, "We are lending every bit 
of realism which safety and security 
measures in peacetime permit. We have 
the actual troops. Wo have the actual 
weapons which i\e arc deploying into 
tlie field, the actual aircraft. 

"We load these aircraft down with 
simulated weapons. They have to carry 


a load. They are not going out empty.” 
Air units and equipment involved in 
Exercise Sagebrush include: 

• Tactical Air Gommand’s Ninth Ait 
Force. U. S. ait commander is Maj. 
Gen, Edward J. Timbetlake with the 
29th AF; the Aggressor is using the 
Sixth Air Array, commanded by Maj. 
Gen. Edward H. Underhill. 

• Airlift is provided by the ISlli AF, 
troop carrier units of TAG. Under the 
command of Maj, Gen. Chester E. Mc- 
Carthy, it serves both U.S. and Aggres- 
sor forces. 

■ Other USAF units taking part arc the 
405th Fighter-Bomber Wing and the 
11th Tactical Missile Squadron from 
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TAC. Air Materiel Command is pro- 
viding its 2900th Mobile Air Depot 
Wing. Strategic Air Command and Air 
Defense Command provide two squad- 
rons each of air refueling and all-weather 
interceptor aircraft. Also present are the 
2nd Weather Group and the 507th 
Taetical Control Group- 

• Anny units taking urt in Sagebrush 
include the 18th Aithome Corps, the 
82nd Airborne and the 77th Special 
Forces Group. 

• Aircraft operated in the field by 
USAF include the North .American 
F-lOO Super Sabre fighter, the Republic 
F-84F Thunderstreak and North Amer- 
ican F-86H Sabre fighter-bombers and 
the Martin B-57B tactical bomber. The 
TM-61 Matador missile, built by 
Martin, will be handled in the field. In 
use, a manned aircraft will fly over the 
missile launching site and then to the 
target guided by the missile guidance 
svstem to simulate everything except 
die actual firing. Troop carriers arc 
using the Fairchild C-119 Flying Box- 
car and Douglas C-124 Globemaster. 
Other USAF aircraft are the Boeing 
KB-29 tanker, Sikorsky H-19 and Pia- 
secki H-21 helicopters. Total for 
USAF; about 800 aircraft, 50,000 per- 
sonnel. 

• Anny aircraft taking part total about 
400, most of them for reconnaissance, 
artillery spotting and command control. 
Fixed wing planes are the de Havilland 
L-20 Beaver and U-IA Otter, the 
Cessna L-19 Bird Dog and Beech L-2J. 
Armv helicopters are the Sikorsky H-19 
and H-54, Piasecki H-21 Work Horse, 
ail of which carry cargo and personnel, 
and the Bell H-13 and Hiller H-23 re- 
connaissance helicopters. New Army 
weapons include the Honest John 
rocket and Corporal guided missile. 

Gen. Wcyland emphasized at the 
outset that the principal reason for 
Sagebrush is to test the integration of 
nuclear weapons into military opera- 
tions. Limit^ reorganization of the air 
and ground forces has been accom- 
plishrf, he said, and the maneuver will 
find out how effective the changes ate. 

"Emphasis in the tests.” Gen. Wey- 
land said, "will be placed on decentral- 
ization, dispersal, mobility, flexibility, 
communications, timely and accurate 
intelligence and logistic support.” 

It is no secret that both the Armv 
and the Air Force look upon Sagebrush 
as an important test ground for theo- 
ries and practices that are being de- 
bated in the Pentagon today as the 
deadline nears for submission of Fiscal 
1957 figures. USAF is expected to put 
great stress on the efficiency of its 
support for the ground forces, both 
tactically and in the field of logistics, 

In. this connection, Gen. Weyland 

E inted out that his headquarters Staff 
s equal representation from both 


branches of the armed forces. 

Organizationally, Gen. Weyland 
said, the new concepts revolve around 
the grawing need for security and 
mobility in nuclear war. The aim is 
to keep the ground forces ready for 
action and still not leave them in a 
vulnerable position. 

Air commanders in Sagebrush arc 
free to move their units from one air- 
field to nnuthcr for tactical reasons, 
hut they al«-ays must solve their sup- 
ply prohlems iis they go. just as they 
would be in a real war. General 
W'eyland said; 

"ilic air operations will include 


Dayton. Ohio— Ait Force's Ait Re- 
search & Development Command has 
offered Technical Program Planning 
Documents to 104 selected contractors 
and will expand the distribution to 
several hundred more some time in 
December, according to Brig. Gen. 
'I'homas L. Bryan, Jr., Commander of 
Wright Air Development Center. 

While the new program to stimulate 
industry-sponsored development proj- 
ects still is being handled through 
ARDC headqMtters at Baltimore. Gen. 
Bryan said distribution of the docu- 
ments will be handled late this year 
by the Armed Services Technical In- 
formation rAgency in Dayton. 

He discussed details of the program 
before a restricted aircraft industry au- 
dience at a joint meeting of the Day- 
ton section and the National Institute 
of the Aeronautical Sciences. The plan 
was first described at a Washington 
meeting of the IAS (AW Oct. 17, 

p. 12). 

It is from a third stage of the pro- 
gram. Gen. Bryan said, that USAF 
expects to get the greatest return. 

This will come about next year, 
when ARDC will make an announce- 
ment that it is prepared to receive re- 
quests from potential R & D sources 
who are not already USAF contractors. 

Then. Gen. Bryan said. "We expect 
to realize some of the greatest gains, 
by tapping the very- toots of American 
science and technology. We feci sure 
that in the final release a number of 
nc«’ firms ;imi laboratories will be te- 
i-icwcd and vleatcd to join the team— 
thus cx|uiiding our foundation of re- 
search and development and insuring 
that all of the team members ate work- 
ing in the same direction with consist- 
ent terms of reference.” 

The documents being released have 
various security classifications, depend- 
ing on theit contents. There are 46 


everything encountered in tea! combat. 
There will he counter ait operations for 
gaining and maintaining air superiority 
over enemy air forces, day and night 
interdiction operations to deny the 
enemy the use of his supplies and per- 
sonnel as well as preventing their 
movement in their own territory, and 
close ait support over the battlefield to 
create conditions most favorable to the 
success of Ftiendly ground forces." 

The Aggressor forces alone will not 
be given inflight refueling capability. 
Only the U. S., or Friendly, forces will 
have the advantage of this extended 


broad, functional areas in which ad- 
vances are needed, such as strat^ic 
bombing, communication, navigation, 
active bomber defense. 

Gen. Bryan made it clear that if a 
prospective recipient does not have a 
secret clearance, he may still receive 
documents of a lower security level. 

Like other USAF spokesmen who 
have stressed the importance of R & D 
work since last spring’s reports of how 
the Russians have shortened the de- 
velopment wcle fer beyond U.S. ex- 
pectations, 6en. Bryan called for big 
gains, not just steady progress. 

"We frankly have to come up with 
some bold, imaginative barrier jumps 
for really significant, l<^ range gains if 
we are to hold our lead in the future,” 

"To stay ahead, we must pay the 
price of leadership in the air or court 
national disaster.” 

The major advances needed in these 
areas include; 

• Design of research aircraft for ex- 
ploring boundrv layer control, vertical 
takeoff and high-temperature effects on 
structures, 

• Specialized power plants. 

■ Solid-state physics art. 

• High resolution radar. 

Gen. Brv-an explained that the old 
method of having ARDC centers simply 
ask industry for proposals to fill pet- 
formance objectives, resulted in ideas 
that frequently were out of phase with 
other parts of a developing weapons 

"The waste of time, talent and funds 
involved in this kind of arrangement 
are luxuries we simply cannot afford.” 

Gen. Brvan said the letter sent out 
to the first 104 contracton already has 
brought enthusiastic responses. 

Meanwhile, plans are proceeding for 
continuation of the Technical Program 
Symposia. 


ARDC Will Ask Non-Contractors 
To Aid Accelerated R & D Effort 
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Just as in colonial days did superb crafesmanship make the signature 
"Paul Revere" the symbol of quality, SO in present day industry 
has its quality-control made the name Rheem the symbol of reliability. 

Yon can rely On Rheem for the highest quality produas., .products 
evolved from research through engineering to finished product with a 
proved record of low per-unit cost and on-cime completion schedules. 

Rheem 's integrated Government Products facilities are presently in 
quality development and production on air frames, missile and jet-engine 
components, airborne ordnance, electronics and ordnance materiel. 


YOU CAN RELY ON RHEEM 

Rheem Manufacturing Company • government products division 
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Woodley Criticizes CAB Policy; 
Asks New Alaskan Standards 


A pica for permanent certification 
and a sharp criticism of Civil Aero- 
nautics Board policies in regulating 
Alaskarr air carriers have been registered 
by Arthur G. Woodley, president of 
Pacific Northern Airlines. 

In testimony before the Senate In- 
terstate and Foreign Commerce Com- 
mittee, Woodley suggested a set of 
standards be established for permanent 
certification of carriers operating be- 
tween the United States and Alaska. 

Three Standards 

The suggested new standards would 

• That the carrier’s subsidy for States- 
Alaska operations not exceed of 
its total revenues. 

• That the carrier show its ability to 
perform its authorized services with an 
efficienev equal to that of other States- 
Alaska carriers. 

• Tliat the carrier be able to show rea- 
sonable public acceptance of its serv- 

Woodlev testified at hearings on 
general transportation problems being 
held by the Senate committee. 

Senator Warren G- Magnuson (D.- 
Wash.) chairman of the committee, 
has advised CAB that Alaskans feci 
they should be heard on matters relat- 
ing to air service in the territory but 
can't come to Washington to protect 
their interest. 

Asks Aloskon Hearing 

Tlic senator requested that CAB 
hold all forthcoming hearings on Intra- 
Alaskan ait routes in Ala.skn instead of 
Washington. 

Woodlev told the committee the 
basic problem involved in Alaskan air 
services lies in the temporarv nature of 
the carriers’ certificates. “The unrea- 
sonablv short duration of these cer- 
tificates has severely and unnecessarily 
handicapped Pacific Northern in our 
efforts to expand and stiengthen out 
transportation facilities. 

"It has created an atmosphere of un- 
certainty and instability which seriously 
impedes the economic development of 
the Territory, and . . . the Territory 
must rclv almost entirely upon the air- 
lines for its basic transportation ser\'- 
ices,” he said. 

AHoeks CAB ‘Vacillations' 

The Pacific Northern official said 
that “the vacillations of the Civil Aero- 
nautics Board over the vears" have in- 
hibited the progress of his company 
and the other Alaskan carriers, and that 
the Board has harrassed the carriers 


with "an endless sequence of prolonged 
and costly hearings which have failed 
to produce effective solutions to the 
basic problems involved. 

Reviewing the liistory of Pacific 
Northern's relations with CAB, Wood- 
ley cited the wide public discussion of 
the details of the State^Abska case be- 
fore the decision was officially released 
last May. 

He said that “there is no question 
that the company suffered irreparable 
damage from the Board’s irresponsible 
antics in this episode.’’ 

Woodley said that the temporary 
status of PNA makes it difficult for 
PNA to finance the Constellation and 
DC-6 equipment necessary to compete 
with Northwest Airlines and Pan Amer- 
ican World Airways on States-Alaska 

Airway Deviation 
Blamed in Crash 

Lack of conformity with ptescnlxid 
cn route procedures and deviation from 
airways at a low altitude was probably 
the cause of the crash of a Trans World 
Airlines Martin 4-0-4 near Albuquerque, 
N. M., according to a Civil Aeronautics 
Board accident report. 

The accident occurred last February 
when tlic aircraft struck Sandia Moun- 
tain, near Albuquerque, on the first leg 
of an Albuquerque-Baltimore flight. Tlie 
aircraft hit the 10,682 ft. peak eight 
minutes after taking off for Santa Fe, 
killing all 16 occupants. 

The correct airway route between Al- 
buquerque and Santa Fe is a dogl^ 
course which skirts Sandia Mountain 
several miles to the west. The course 
followed by the TWA flight was in a 
direct line between the two cities and 
not approved by either the Civil Aero- 
nautics Administration or TWA. 

The CAB found no evidence wliy the 
airplane was flown on the direct course 
after being cleared on the dogleg course, 
but it concludes that the accident prob- 
ably was caused by the lack of conform- 
ity with the prescribed en route pro- 
cedure and deviation from airways at an 
altitude too low to cleat the obstnic- 

New Copter Order 

The Royal Ceylon Air Force ordered 
its first helicopter— Westland Aircraft 
Dragonflys. 

The number of helicopters that were 
involved in tlie Ceylon order was not 
disclosed. 
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USAF Gears Global Logistics to Jet Age 


By CcHeral E. W. Rawlings 

Airlift plus automation equal fast and 
flexible air lorastics. That is the new 
equation which is at last emerging from 
our efforts of the past decade to create 
a global togisbcs system geared to the 
spMs of modem air weapons and to 
toe strata^ of the jet-atomic age. 

Very briefly defined, the air logistical 

C ' 'em boils down to this: logistical 
ility is the capacity for supporting 
military forces at the same spet^ with 
which they can be employed tactically 
or strategically. In surface warfare of 
other times the foot soldier and cavalry 
lived to a great extent off the land 
Enough which they moved, carrying 
their munitions with them, 

More recently, as in World War II, 
military forces were supplied from pre- 
positioned stockpiles that were built up 
at strategic points as close as possible 
to areas of operations. Great increases 
in the variety and amount of equipment 
and in the geographical scope of opera- 
tions made logistics extremely complex, 
but on the whole surface logistics was 
not too far out of step with the speed 
of surface tactics. 

The same was not true for the air 


war. By the end of World War 11 it 
was obvious that die existing system of 
surface logistics imposed crippling re- 
strictions upon air power's inherent 
mobility. In the American Revolution 
the average speed of supply to Amer- 
ican troops had been about H mph. 

As World War II ended, an average 
of 106 days was required for delivery of 
an item requisitioned by farces in Ger- 
many. The average speed of supply was 
about 31 mph. In the air the jet engine 
had made its debut. We were on the 
verge of a striking power that could be 
thrown against an enemy at speeds 
faster than that of sound. 

Yet we could sustain and support it 
only at a tortoise crawl. Moreover die 
eosdiness of the new air materiel now 
outlawed extensive stockpiling as a com- 
promise. It was painfullv apparent that 
we must find a new formula for air 
logistics or face the permanent ham- 
stringing of our air potential. 

Airlift has become a vital element of 
that formula. Its importance cannot be 
overemphasized, and we have worked 
persistently to make it a practical 
reality. It is possible, however, that our 
very stress upon airlift may have tended 
to create the impression in the general 


understanding that it is our only ap- 
proach to accelerated jet-age logistics. 

Tliat is not the whole truth or a true 
perspective, Actually, while we have 
been developing and refining the con- 
cept of airlift, a neiv prime-moving 
force has taken shape which immensely 
broadens tlie picture and offers innu- 
merable new angles of attack on the 
problem of Sexibmty. 

First Automation Steps 

This article is an appraisal and a 
progress report on that new force, that 
second element of the equation, auto- 
mation, and its impact upon Air Force 
logistics. Like airlift, automation, in its 
complete, fully integrated sense, is not 
with us yet. We have only the first few, 
isolated pieces of the big jigsaw puzzle 
that fitted together will become the new 
jet-age logistics- But if we are to see 
the shape of the future in true perspec- 
tive and grasp its full possibilities, the 
time for appraisal and planning is noiv. 

It is not unusual for about 80 pet 
cent of our present support cycle— the 
time wbich ebpses between requisitioa 
of supplies by an operating unit and 
receipt of those supplies— to be con- 
sum^ not in transport but in tiaos- 
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mitting and processing papet-woik and 
processing the materiel itKif, 

Airlift can and does greatly increase 
the flexibility of support within that 20 
per cent arc of the cycle which com- 
prises actual transport time. But our 
best efforts at airlift are inevitably im- 
peded by the great drag chute of paper- 
work and processing, infinitely compli- 
cated by the worldwide scope of our 
operations and the number and com- 
plexity of items of equipment requited 
to keep a modem air force flying. Only 
in limited areas have we been able to 
reduce this drag— and then only by the 
use of manpower which we cannot 
afford across the board. 

Automation, systematically applied 
throughout the preponderant process- 
ing phases— permeating our communica- 
tions, data processing, inventory control, 
materials handling— can galvrmize the 
whole support cycle into new life. 

It can do mote than that. In re- 
vitalizing the toots of air logistics— the 
production of ait weapons— it can even- 
tually help to ensure a faster, cheaper, 
and mote plentiful supply of the mate- 
riel drat makes for victoiy. 

The term "automatinn” itself is not 
new. By simplest definition it is the 
substitution of machine energy for 
human energy, mental or physical. It 
is a concept as old as the water wheel, 
literally electrified and fused into a 


powerful new expression by advances in 
science and technology during and since 
World War II. 


Awesome Alternatives 

The first industrial revolution, trig- 
gered by the development of steam 



power, resulted in men running ma- 
chines for faster, cheaper mass produc- 
tion. Automation, which has been 
called "the second industrial revolu- 
tion," is largely an outgrowth of the 
science of electronics. It ushers in an 
era of machines running machines, to- 
ward the goal of the completely auto- 
matic industrial operation, 

In its full development automation 
has, of course, awesome jmssibilitiee for 
the betterment or disruption of our eco- 
nomic system. In industry both man- 
agement and labor are studying it warily, 
but with increasing confidence that it 
can be channeled for the common good. 

Out Ait Force logistics mission is so 
closely linked to the nation's production 
potential, and our need for speed and 
economy is so great, that we also have 
a major stake in automation. It has 
great promise for us in three particular 
areas of logistical concern. 

First — and of primary importance to 
our Air Force mission — automation can 
greatly increase our operational effec- 
tiveness. Logistics is the muscle of 
striking power, as strategy is the brain. 
"The tfective application of air power 
on a global scale poses innumerable 
problems of support. 

The high cost and rapid rale of obso- 
lescence of modem air materiel forbid, 
in the long alert ahead of us, the prac- 
tice of world-wide stockpiling which 
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Sloring electrical power irt small packages, or 
helping to. make atomic power practical . . .each 
demaiiiis advanced technology, And these are 
hut two of the hundreds of complex tasks the 
AMF organization performs every day. 

The highly specialized yet widely diversified 
activities of some 35 engineering and production 


facilities provide .AMF with a wealth of experience 
that covers nearly every field of industry. And it 
is immediately available to you. 

Call upon AMF with your problem. See for 
yourself why this all.atound experience in answer- 
ing the needs of government and industry alike 
has made AMF the "can do” company. 


AMF HAS EXPERIENCE YOU CAN USE! 
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carried us through the bst war. For 
stockpiling we must substitute a fiexible 
mobility that will allow us to focus 
quickly an effective stream of our limi- 
ted materiel support upon any given 
area of operations. 

Airlift alone cannot accomplish this. 
Proportionately it affects too small a 
segment of the whole support cycle. 
But if automation can substantially re- 
duce the time requited to send a req- 
uisition, process it. and get it on its 
way, then we shall have quickened the 
whole pulse of support. This speed-up 
of the reaction hme between "need" 
and "have" is the essence of logistical 
effectiveness. We have already seen, on 
a limited scale, the pmof that this can 
be done, that automation can reduce 
to hours processes that have formerly 
required months for completion. 

Moreover automation can do much 
to ensure our contimied effectiveness 
when effectiveness is most crucial, at 
the moment of meeting the stresses of 
any future all-out mobilization. Man- 
power will always be one of our CTitical 
shortages in an emergency mobilization, 
our Achilles heel in .inv contest with 
the massed millions of the Communist 

Even the maintenance of techno- 
logical superinritv-more men on more 
or on better machines-can pose a tight 
squeeze, as we discovered in World 
War 11 when we straggled continually 
to maintain the vital balance between 


the manpower allotted to the armed 
forces and that essential to defense 
production. 

In the rapid build-up after the Com- 
munist aggression in Korea, we at Air 
Materiel Command found manpower 
our greatest bottleneck. Even in that 
limited war, which drew upon only a 
comparatively small part of our national 
manpower pool, the time-lag of train- 
ing and adapting the human work force 
was a major contributing factor to Out 
sluggishness in mobilizing. In any 
future all-out mobilizatiun we shall have 
no such margin to gather our forces. 

By trimming the manpower variable 
to a minimum, automation can give 
us increased stability, a more reliable 
and accurately predictable expansion 

It vrill allow us to concentrate avail- 
able qualified manpower at the key direc- 
tive points, throughout the Air Force 
lo^tical system and in industry. 

^e machines, with minimum hu- 
man intervention, can, if necessary, 
work 24 hours a day to give us the 
essential emetgenev output. In short 
they can constitute a tremendous 
stand-bv force, a canned power pool 
fat beyond any whicli the national econ- 
omy could conceivably support in 
terms of manpower. 

The second great promise of automa- 
tion to oiir Ail Force logistical mission 
is economy. If wc are to sustain a ready 
striking force for the indefinite duration 


of the cold war, maximum economy is 
imperative. We must pare the cost of 
long-term airpower to a soundly sup- 
portable percentage of the national re- 

Otherwise as a nation we shall make 
ourselves “insurance poor," sapping the 
very economic vitality which is essential 
to our continued freedom. 

The saving in total manpower, an 
expensive and always strictly limited 
commodity in our operations, is self- 
evident. Since the beginning of the 
Air Force build-up we have provided for 
steadily expanding logistical responsi- 
bilities under fixed manpower ceilingB. 
In feet Ait Materiel Command's work 
force has been reduced within the last 

If the multitude of purely repetitive 
tasks of the logistical system can be taken 
over largely by machines, we shall be 
able to use the manpower available to 
us at higher levels of skill, with a fat 
better return for our investment in 
tcrai« t>f ncr capita production. Sub- 
stantially improved logistical production 
has bcuimc a iiLxcssity it we ate to sup- 
port more air power with proportion- 
atelv fewer people. 

We can also anticipate that the 
greatlv increased volume of industrial 
production made possible by a similar 
optimum use of available industtial 
manpower will eventuallv reduce the 
unit cost of our equipment. Though 
the adjustments of the transition period 
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You con "TURN ON THE HEAT" 

with vacuum-melted superalloys... 


Now, superalloys from Vacuum Metab Corpo- 
ration mean jet engines can be designed for 
hi^er temperatures — better performance. For 
vacuum-melted superalloys continue to operate 
satisfactorily at temperatures where con- 
ventional alloys fail rapidly. 

The reason for their exceptional performance 
is the removal of gaseous impurities and other 
inclusions during high-vacuum melting, Besult; 
improved mechanical properties — better duc- 
tility, stress rupture, ana creep . , . cleaner, 
smoother surfaces. But, in fact, the biggest news 
is the tremendou.^bj increased yield from cac- 


uum-melted heats. Where high percentages of 
air-melted superalloys must often be discarded, 
vacuum-melting of the same ^ade gives well 
over 90% usable metal., .and its stronger metal, 
with improved properties, too. 

Vacuum Metals Corporation, pioneer in the 
development and production of vacuum-melted 
and cast alloys is producing these unique metals 
for a wide variety of aircraft applications. For 
help with metals problems that vacuum-melted 
alloys may solve, please write, giving as much 
detail as possible, to Vacuum Mefab Corpora- 
tion, P. O. Box 977, Syracuse 1, New York. 


VACUUM n 

Jointly owned by Cruc 


lETALS CORPORATION 



may delay the full effect of this natural 
bw of economics, it is an eventual 
certainty. 

Shortening the Pipeline 

Actually, however, these possible 
economies are greatly overshadowed in 
our logistical mission by potential sav- 
ings in the initial materiel investment. 
By speeding the entire support cycle, 
automation, once iirmly and consist- 
ently established, will drastically cut the 
“length" of our support pipelines. This 
means great savings in the total amount, 
and consequently the cost, of materiel 
to fill those pipelines. 

For the past several years we have 
been conducting exhaustive studies and 
service tests on the airlift of spare en- 
gines, a prime, high-value item in our 
materiel inventories. By speeding up 
actual transport time in tlic supply cycle 
from 1 50 miles per day to 1 30 miles per 
hour, airlift can radically reduce total 
pipeline time, and, consequently, in- 
vestment in pipeline stoclis. We found, 
for instance, that when pipeline time 
was cut from 4i to 3 months the num- 
ber of engines needed for a given oper- 
ation could be reduced bv at least one 
third. 

When we ate dealing with jet power 
plants, whicli in some instances cost as 
much as did an entire fighter airaaft of 
World War II, that kind of a reduction 
in requirements is a very major econ- 

]{ has already allowed us to cut 
back substantially our program for pro- 
curement of new engines. 

In this instance we also achieved the 
substantial elimination of the paper 
transmission and processing time by a 
system of forecasting and automatic 
shipment, made precise by means of 
serial number reporting. 


For the great mass of our other items, 
however, airlift constricts only the small 
ate of the support cycle that represents 
actual materiel Sow, time in transport. 
If we consider the quadrupled oppor- 
tunity for pipeline reductions offered in 
the much larger area of information 
Sow— the area to which we can apply 
the stimulus of automation— the pros- 
pect of economy through automation is 
an urgent incentive to its full exploibi- 
tion. 

Inereosing Productivity 

As a third expectation automation 
offers a greatly irrereased depth of de- 
fense, tliiuugh a stabilized and infinitely 
more productive industrial potential. It 
can be, in essence, a kind of blood 
transfusion for the whole of industrial 
planning. Whatever makes American 
industry more productive, in turn gives 
ouc armed forces a broader and stronger 
backing, always provided, of course, that 
it is achieved within a national frame- 
work of economic and sociological 
health. By its very nature automation 
can also make ouc industrial defense 
arsenal much more quickly lesponsisc 
to any future emergency mobilization, 
a cardinal consideration in view of the 
swift deadlines which would character- 
ize the conflict. 

Briefly and broadly those are the rea- 
sons why we consider the automation 
element'of the new Ic^istical equation 
to be of such importance. They arc the 
thrust behind the progress which wc 
have already made. 

Our Air Force emphasis upon auto- 
mation has differed, naturally, in some 
significant respects from the emerging 
pattern of its development in industry. 
Automation is so flexible that it means 
many things to many operations. The 
scope and mass of our logistics mission 
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MATERIALS-HANDLING NEWS 


40 stories above 42nd St. 
casters and locks can’t fail! 




Riding high with Bassick 

Bassick casters lend a hand as the 
world's largest stecl-sheathed (also the 
largest fully air conditioned) building 
climbs skyward at Lexington and 
42nd in New York. 

Handling mobile workmen’s scaf- 
folds on the unwalled edge high above 
the street calls for the safest, sturdiest 
casters money can buy. No wonder it’s 
heavy-duty ‘‘899” Bassicks you see 
above. Designed to stand the abuse of 
power-pulled trucks and assembly line 
dollies, they swivel easily and roll 
surely over rough flooring where a 
sudden lurch or buckling could spell 
disaster. Extra-heavy king pins pro- 
vide unusual strength needed for loads 
up to 1 500 lbs. each, while positive 
Bassick position locks keep wheels 
from rolling, hold the scaffolds 
securely in place. 


Bounceless caddy-carts 
for aircraft engines 


Fairchild dolliei for precision aircraft 
engines use four 10-inch dual wheel 
Floating Hub Bassick casters to prevent 
damaging shock. 

Individually sprung wheels absorb 
both vertical and horizontal shocks. 
Vibration frequencies are interrupted 
and immediately damped out by Bassick's 
inherent snubbing action to guard against 
resonance and fretting corrosion. 


New super-heavy, economical formed-steel "$99" casters 



Quick-change artist 



Here's a pony express — 1955 style. 
When Greyhound buses need fresh 
horsepower the special Bassick-cquipped 
mobile mounting device you see above 
slides under the back end of the bus and 
rolls away the entire engine for repairs. 

A fresh engine from stock is guided 
back into position the same way. con- 
nected in place — and the Greyhound is 
ready for another lap across country. 

lob of handling the Greyhound's heavy 
expensive engines goes (naturally) to 
Bassick extra-heavy-duty “S99" casters. 



Ovarwtishi wergan designed by Fairchild to 
move extremely heavy press dies, rolls eas- 
ily on big. grooved wheel extra-heavy-duty 
Bassick casters. 

Check your Bassick Distributor 

He has many standard casters in slock. 
He is in business to serve you . . . call 
him when you want casters and wheels. 



tend strongly to accent certain areas, 
suclt as those of data picxrcssing and 
communications, which tvould Ix ger- 
mane onij’ to tiic largest industrial 
operations. 

'I'licrcforc in surveying the present 
“state of the art” througliout our logis- 
tical system, 1 sliall dcRiic automation 
as ive see it, subdisided rouglily into 
tlic &VC broad areas of operations in 
tviiicli tlic trend lias already begun. 
7'hcsc arc (Ij data processing. (2) com- 
munications. (J) ins'Cntory control. (4) 
materials handling, and (5) manufac- 
turing methods. 

Data Processing 

Accurate and rapid data processing is 
the cornerstone of sound logistics. It is 
tlic basis fur determining liow mucli of 
what equipment is needed to perform 
a given mission; how much money will 
be required to procure it; bow soon and 
in what quantities it «ill haic to be 
rtplatcd. In addition, a lien this equip- 
ment is so bulky or complex tliat it taxes 
ai'ailablc production facilities, advance 
long-term planning is essential to en- 
sure that it can bo procured at all. 

Air Force imcntorics include about 
a million and ,1 quarter scp^iratc items, 
supplied to bases all over the world. 
Much of this equipment is ccinstiiiitly 
undergoing modific-atiuii and imprme- 
ment, a fact that affects its normal life 
expectancy, as do sliifts in usage rates 
within any operational theater. 

Keeping the shelves stocked involves 
a veritable flood of data which must be 
sorted and reduced to signifleani totals 
with nmxiimim speed and accuracy, if 
we are to Iiave the right amount of the 
rtalit equipment at the right time and 
place, witlioiit waste and witliont tlic 
delay wliich could mean disaster. 

I'llcctronic dahi-proeessiiig equipment 
gives csery pronhsc of yielding tlie solu- 
tion. W'e non hast installed at Head- 
quarters, Air Materiel Command, Rcm- 
inelon Rand's room-size ciectronic sss- 
tem knonn as UNIVAC- It follohs 
taped instnictions. adds, multiplies, 
divides, sorts, remembers, and reports 
results with lightning speed. It can 
perform long sequences of operations 
without human inters-ention. accom- 
plish in minutes work which would re- 
quire weeks of human computations- 
It is self-checking and cannot make a 
mistake— because the moment its dual, 
simultaneous processings do not agree, 
tlic system stops and waits for the in- 
digestible error to be removed. 

We are just beginning to exploit the 
infinite possibilities of UNIVAC. Typi- 
cal complexes of data processing now be- 
ing explored for application of UNI- 
VAC are logistics budget computations, 
including a major portion of the Fiscal 
Year 1957 logistics financial plan, an- 
ah’sis of technical failure, engine man- 
agement. air logistics transport sehed- 


An Edison First! 

Separate alarm points in 
a single circuit ' 



Edison was first lo offer a fire deleclion system allowing 
sensing cables having different temperature 
alarm points to be series-connected in the same circuit. Developed 

in the world-famous Edison Laboratory, the system permits a 
single loop lo protect a number of areas varying in temperature- 

cable assure simple installation even in irregular and 
inaccessible areas. Other features include; 


ipeatedly to fl, 


cable has no moving parts lo get ou 

Write now for further details 
superior fire detection syslen 
signed for today's high-spec. 


d»MMU 

A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 

ontcas A . Edisoi 


INSTRUMENT DIVISION • 49 LAKESIDE A 


AVIATION WEEK, 


4, 19S5 




FASTENER PROBLEM 



Leakproof self-locking fasteners 
for integral fuel tanks 


Aircraft designers hove ct-cd the space-saving possibilities of "Wet Wing" or 
integral fuel tanks for some time. But , , . the "wet" seetion of the wing must be 
fastened in such a way that liighly V(diitile aviation fuels will not leak under the 
base of the tank histeners or seep out along their bolt threads. 

ESNA hits just developetl the first completely practical answer to this problem. 
The nexv ESNA type AioOO floating anchor «ip nut (see diagram) is a self- 
locking anchor nut with an ''0''-ring seal in its Inisc, In tests, the luit h;is main- 
tained a perfect seal against pressures above 50 psi on cither sitle, rcgiirtllcss of 
structural strain, vibration, or temperature changes. Tlic seal is effective whether 
the bolt is installed or not. It is not destroyed by repealed bolt installations. 

The type A2500 is the lightest nut of its tyiH-; UK) 1 , 4-2S size nuts weigh only 
1.2 pounds- It meets AN-iS'-5 spceificalions for operation between —80“ F. and 
-1-1150° F. and can be used for esiremes beyond these limits by sarving its compo- 
nent materials such as the '■0"-riiig. It provides .050-inch maximum flouting action 
allowing quick assembly in spite of slight misalignment of bolt holes. The A2-500 
is J007o sea/ tested prior to shiiimciil. The basic ticsigii has been approved by the 
USAF. Sizes range from 10/32 through sizes 1. 4-28. 5, 16-24, 3/8-24, and 
7. 16-20. A giiiig channel strip providing 
a scries of regularly spaced A250(l nuts 
has also bi*cn designed. 

rsnsd wilK rile n»w ESNA type A250C leakproof nul. 



MAIL THE COUPON FOR DESIGN INFORMATION 

Elotllc Stop Nut Corporotion of America 

Dept. N74-1 125, 2300 Vauxholl Rood, Union, Now Jerioy 



□ ELASTIC STORS nvi bolletip 


Q DelolU on A2500 ovil inuoiled 


ulcs, living hours and aircraft invciitory 
factors, govcrnincnt-fumished aiixraft 
equipniait allocations, and several prob- 
lems associated with industrial plan- 
ning. 

UNIVAC is prosing itself a fniida. 
iiitnfal ininiagemcnt tool in its adapta- 
bilih- to a varietv of problems uliich 
seenis to Isc limited only by our hicility 
in isolating and expressing them to flic 
inachiiie. It is already iiiiproving our 
iihilitv to reflect rajjid chauges in ,\ir 
l iirec |)rngrains and insentors Irainnccs 
and to plan more accur.itelv for future 
support. It is. in a sense, the axis nf our 
beginnines in antoiuation and is con- 
sistently useful in hclising us to cs-.iluate 
otiscr iip|)licatiniis for dcctrouic devices 
ssnthin the svstem, 

Emerqency Potential 

Wc arc now concluding plans to use 
IBM T'spe fnO cicctrimic data-proccss- 
iug macliincs in our -\ir Materiel areas 
depots, and loEistical control grun|js. the 
filter points flir overseas supply. W c 
estimate that in key s]>ots the electronic 
S' stems will gis'C ns an emetgeiitn ]io- 
tcntial for expanding operalious to four 
times the present vnlume. with only a 
\crs' small increase in personnel and 
I'thcr equipment. 

Tlic data-pmccssiiig equipment in use 
at this time or projected for tlic imme- 
diate fuhirc is actually onlv a threshold 
approach to what will he available be- 
fore long. Remington Raud. for in- 
stance. has recently announced UNT- 
V.AC II. a giant computer n ith double 
the speed and c.ipacity of the ptesciit 

\ similar ratio of imprnvcmait is ex- 
pected ill International Business Ma- 
chine’s “0? computer, due out soon as 
a sncec.ssnr to the ciincnt 702, Tlicse 
dcsclomnciits arc fairly good indications 
of one characteristic feature of automa- 
tion which augurs sscll for progress. You 
don’t hn\c to inisli it: it puslics you. 
Tlie main urobliui at this point is to 
set a course that will make tlic most of 
its built-in mnmcutiim. 


Communications 



service arc two of a number of long- 



larly vulnerable to human error, 

111 March of this S’car we established 
tlic first unit of an electronic communi- 
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. . . then call in your Parker 
field engineer for help 


Having trouble with O-ring fail- 
ures? Nibbled, worn, battered, 
leaking like a sieve? Whether 
your problem is in the basic de- 
sign or compound, it’s time to 
call a Parker representative. 

Parker field engineers are 
trained trouble shooters. There 
is one in your area. From Parker 
you can get exactly the right 
O-iing and gland design for your 
specific application. 

Compare Parker O-rings with 
any other make. You’ll find that 
Parker O-rings are precision- 
molded of superior compounds. 
They have been developed as the 


result of years of experimentation 
to provide the proper elongation, 
tensile strength, compression set 
ratings, resistance to oils, fuels, 
chemicals, and high and low tem- 
peratures. Laboratory and service 
tests make sure chat all raced 
characteristics are held. 

Call your Parker representative 
for assistance. Mail the coupon 
for free technical bulletins about 
O-ri ngs. 

Rubber Products Division 
The Parker Appliance Company 


Parker 

I Hydraulic and fl 

g system eompor 


Spiral foilure, rare faui curable will, 
the experience of Parker field engJneerv^ 
design, iubricadon, and compound faults. 

Compare acluol samples. Ask your 
Parker representative to check your spec- 
ifications and design. Let him prove how 
Parker 0*rings seal better, l^t longer. 


O-ring leaks? 
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To Produce Jel Engine Blades 
of Superior Quality— Eaton Developed 
its famous ROLL-FORM Process 


In the Eaton Roll-focni process of producing jet engine blades— 
a process originated and perfected by the Eaton Manufacturing 
Companv— the complex cu^^■es of the blade surfaces are formed by 
simple rolling operations, in which the grain structure of the metal 
is rolled to conform to the blade contour. The Eaton Roll-Form 
blade thus produced combines high fatigue strength and required 
tolerances— and is made with the most economical utilization of 
costly raw material. 

The development of the Roll-Form process is typical of the many 
Eaton engineering achievements which have earned Eaton a reputa- 
tion as a progressive and dependable source of supply to the air- 
craft industry for more than a quarter century. 

AIRCRAFT DIVISION 

MANUFACTURING COMPANY 

BATTLE CREEK, MICHIGAN 
U 




NEW"no-mag” 



cations system that by October 19s5 
Mill completely link bur coast-to-coast 
supply network. Next u5ir it is sched- 
uled to extend to oscrscas in.stallatioiis. 

Heart of this svstem is the "trans- 
ceiver. ” n desk-sire transmitting and re- 
ceiving des’ice developed by Interna- 
tional Business Machines Corporation. 
Electronic impulses from coded card 
impressions arc transmitted hundreds or 
thousands of miles to another trans- 
ceiver. which punches an identical card 
at the receiving end. ^\■ithin the United 
States fransccivcts will be connected by 
leased telephone lines. Overseas installa- 
tions will har e radio connections. 

A cut of from 10 to 20 per cent in 
pipeline time is expected by the end of 
the year. «hcn flic wliolc Zone of In- 
terior network will be in operation. In- 
stallation of overseas transceivers will 
effect another 10 per cent cut. at a con- 

Tlie resultant sasings in imentorv 
investment alone tlirongh mote accu- 
rate and responsive rcqnisitioninE «il1 
be a vciT high multiple of tlie half mil- 
lion dollars a vear which the svstem is 
costing us on a lease basis. In com- 
munications there remains no shadow 
of a doubt that automation will pav its 
nay handsomely. 

Inventory Control 

Inventory control is alw.iys the po- 
tential quagmire of a logistical system. 
It is the area iu which paper-work 
sprouts like a fungus, and constant rc- 
cvaluafion is esscnti.iI to ensure that the 
cost of control does not outweigh in- 
ventory value itself. Tlic continuallv 
shifting, multi-billion-dollar global in- 
ventories of the Air Force pose an al- 
most unique problem in this respect. 

We cannot safely trim provisioning 
to the most economical minimums un- 
less our stocks .irc completely and 
immediately at our command at all 


Eliminates Instrument Interference! 


• Just as we expected, many air- 
craft designers were interested in 
the recent announcement of our 
new non-magnetic aircraft cable. If 
you did not see it, ''no-hac” has 
these characteristics: 
NON-MAGNETIC PROPERTIES . . . 
"no-maq" cable is made from type 
305 stainless steel. It remains non- 
magnetic after severe cold working 
— in contrast to standard stainless 
steel aircraft cable which shows a 
pronounced increase in magnetism 
after swaging, wire drawing or simi- 
lar operations. 

This non-magnetic property of 

ment interference from cable mag- 
netism. 

CORROSION RESISTANCE . . . 

New ''no-mag'' cables have corro- 
sion-resistant qualities similar to, 
but slightly better than, cables 
made of standard stainless steel. 
GOOD THERMAL CHARACTERISTICS... 
The thermal expansion character- 
istics of new ''no-mag'' cable are 
much closer than those of standard 
stainless steel or carbon steel cables 


to the characteristics of aluminum 
alloys used in aircraft. This greatly 
simplifies maintaining cable tension 
under various changes in tempera- 
ture. 

HIGH FATIGUE RESISTANCE . . . 

Pre formed construction and careful 
processing give new "no-mac” 
cable high fatigue resistance. 

HIGH ABRASION RESISTANCE... 
New ''no-mac" cable shows greater 
abrasion resistance than standard 
stainless steel aircraft cables. 
TENSILE STRENGTH, while lower thsn 
that of stainless and carbon steel, 
is sufficient to enable replacing 
these, size for size, with "no-MaG" 
on many applications where the 
characteristics of "no-mag" are 
required. 

USE WITH SWAGED TERMINALS . . . 

Swaged terminals can be applied to 
standard an dimensions. 

COMPLETE RANGE OF SIZES, 
CONSTRUCTIONS . . . New "NO-MAG” 
is furnished in sizes from 1/16’ to 1' 
in all of the standard aircraft cable 
constructions. 


Automotive and Aircraft Division 
AMERICAN CHAIN & CABLE 
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CELESTIAL NAVIGATION —Link Avialion's high-speed, high altitude celestial navigation trainer; only such trainer capable of 
simulating trans-Polar flight. Trains navigators in techniques of guiding planes by the stors. 


Vital 

Controls 


The controls on the world’s fastest submarine; the most 
advanced airborne navigation system knotvn to exist; other 
simiiariy advanced miiitary systems and equaliy advanced 
industrial equipment and control systems are outstanding 
examples of the work of the producing companies of Gen- 
eral Precision Equipment Corporation. More than a dozen 
major industries are served by iiutrumentation and sys- 
tems designed, developed and produced by GPE Corn- 

Ten of the companies in the GPE Group — notably 
Askania, Kearfott, Librascope and Link Aviation— devote 
substantial resources to the development and manufacture 
of instruments, servos and controls. These are used in 
equipment and systems developed by these companies 





themselves, as well as in systems and equipment developed 
and produced by other manufacturers of advanced techno- 
logical equipment. 

.Ml GPE Producing Companies work in the advanced 
areas of highly specialized field? and are engaged in the 
design, development, manufacture and sale of equi]3menl 
which is closely related from a technical point of view. It 
is all precision equipment; it deri\es from similar fleltl? of 
technical competence; it saves labor, increases productivilj- 
or achieves results which cannot be achieved with even 
limited use of on-the-spot manpower. The chart here shows 
the specialized fields in which the key GPE Producing 
Companies work. 

In addition to s|jecialization in its particular products 


and field? of technical competence, each oi these companies 
has at it? command, as required, the facilities and special- 
ized techniques of the other GPE Companies in their re- 
s|iective fields. Interrelation of their resources is achieved 
through GPE’s basic operating policy, CPE Coordinated 
I’recision Technolog>'. In all areas in which GPE Compa- 
nies work, this coordination has been res|x)nsible for a wide 
variety of precision equipment of superior design and per- 
formance. embotlying new, advanced principles. 

.A lirochure relative to the work of the GPE Companies 
and (il'E CoordinatctI Precision Technology is available. 
.Address your request, or specific inquiries, to: General 
Precision EQViPxrcNT Corporation — 92 Gold Street, 
New York 38, N. Y, 




now 


FOR oe 08 RESISTANCE INPUT 


Model 200-A usfs an input of 10,000 
ohm resistance potentiometers as an in- 
put transducer pror-iding 10 to 1 stole 
expansion and origin positioning. Avail- 
able standard digital input accessories 
are essentially inputs of this t>-pe. Any 
resistance potentiometer wiii provide an 
analog input for this configuratiou. 
Model 200-B, used for D.C. signal ini>ut, 
has full scale sensitls itles of 5 milli- 
volts and an input impedance of 1,000 
megohms. Utilising standard refeteuce 
cells, this model provides drift-free 
operation. Available external reference 
voltages may be substituted, A plug con- 
nection is provided to facilitate the quick 
interciiangeability of input sections. 




XiXBXtASCOPE 3C-Y PXiOWEXt 

HI6HEST ACCURACY FOR GRAPHIC DATA HANDLING 



Greater input flexibility \ For desk or rack mounting 



times. Yet by present manual or 
punched-card methods the paper-work 
csscQtial to keeping track of out inven- 
tories in itself so impedes and slows the 
requisition cycle that it tends to ac- 


sat}' margin of safety. Also, tlic more 
pondcious the maetiiiiciy of control be- 
comes, tlic less accurate and timely is 
its tciicctioii of tlic data wliicli influence 
management decisions concerning re- 
quirements, distribution, transportation, 
^ckagiiig, and handling, it is a r icious 
circle, from wliich «c believe data-proc- 
cssing sj-stems may help to extricate us. 

One of file Erst of our applications 
of automation to the inr entory-control 
problem is Underwood's ELECOM 
125, a general-purpose electronic com- 
puting system scheduled for installation 
in June of this ;eai. It will be installed 
at Mallory Air Force Depot in Mem- 
phis, Tennessee, world-wide supply 
center for anti-friction bearings and a 
miinbct of other property classes. 

ELECOM is an experiment in an in- 
tegrated and consolidated control sys- 
tem, a kind of master switch in which 
the various threads of inventory control 
arc drmvn together into an antomatically 
functioning nerve center. 

Paper-Work Cycle 

The wltole paper-work ej-clc of filling 
a requisition from depot stocks can be 
accomplished by ELECOM in about 
one second. All filing is handled on 
magnetic tapes, at a tremendous saving 
in record storage space, always a major 
problem in the handling of mass data. 

Morcoser all static data stay in the 
mnchinc, and only the drnamic data 
come out as papcr-viorfc. At a large per- 
centage of our present paper-«ork is 
made up of static data ("no change from 
last report"), the basic clerical workload 
is greatly reduced. One manufacturer 
has estimated that the incidence of 
error in this hpe of equipment is about 
once in fii c billion operations. 

Wc expect the ssstem in full opera- 
tion to reduce domestic pipeline time 
of low-ralue equipment in the supply 
classes to which it is applied from the 
present 45 days to 5 days- Coupled with 
air transport for high-\'aluc materiel, it 
can cut pipeline time witliin the Zone 
of Interior to a single daw The overseas 
pipeline will show comparable shrink- 

A computer of generally similar capa- 
bilities, the IBM 702. will also be in- 
stalled this year at our large depot in 
Oklahoma Citv. We anticipate eventual 
electronic systems at all our fifteen 
major depots. 

These first installatirrns arc, of cmitsc. 
research pilot projects intended to par- 
allel and "look over the shoulder" of 
the current supply systems until the 
reliability of the equipment has been 


proved and our people liavc leurncd to 
apply it with full cffceth cncss. 

Carrying true electronic automation 
through from tire paper-processing 
phases of supply to niatcrials-handling 
functions still remains a major problem 
for the future, 'lire big computers can 
sort, memotixe, and aet upon data, but 
they arc lacking in the pliysical senses 
wliicli perceive the differing properties 
of matter. One of their most ardent 
proponents has admitted, for instance, 
tlrat they will probably neser be able to 
pick cotton. 

MonC'Cr, nc have been able to ac- 
comphsli a great deal on the Icr’cl of 
mechanical automation— witli some elec- 


tronic "boosters”— in the matcrials- 
iiandling field. Many of our major 
depots now liavc— and all will eventually 
hasc-spreially designed comeyor sys- 
tems whicli chaniicl material automati- 
cally from the commercial carrier 
through tire \-arious procedures of re- 
ceipt. vouchcring. sorting, inspection, 
processing for storage, and delivery to 
the storage area. 

The systems, of course, provide tlic 
complete return trip for material being 
issued from stock, through packing, 
handling, marking, and weighing and 
finally, to shipping. 

lire layouts include all types of 
powered and nonpowered convey ors, in- 
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TEAMWORK 

TO HAUNT AGGRESSORS’ DREAMS 


The HARTWELL Flush Latch has evolved in 
age as the ultimate culmination of posilive-ac 
flush latches. 


s, aerodynamically 


The Cowling heavy duty flush larches for power packs and nacelle 
lock in place by toggle mechanism and applied load holds them 
closed; simple tce-bolt and trigger opening action; they fit a wide 
range of structural curvatures. 

The Access trigger-action flush latches are available in over 300 
standard combinations of bolt and trigger offsets for access panel and 
door applications; they afford quick access, safety and dependability. 


"Flush Latch Design Specialists" 

HARTWELL 


AVIATION SUPPLY CO. 

9035 Venice Boulevard 
Los Angeles 34, California 
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NOW 


measure and correct 
rotor unbalance to 
better than .00001 in-oz. 



•A dynamic balancer lo put laboratory 
preciaion on (he production line. 

•Locates, measures, and corrects un- 
balance of high speed rotors without 
removal from fixture. 

•Automatic location and marking of 
point of unKaInnee — visual indication 
of plane and degree of unbalance. 

♦Complete with automatic metered 
drill on a single portable chassi.s 12' 
X 15" X 21'. 



DECKEIt AVIATION CORl’OKATION 
mi Ftuiklurd Avc., Pliilidvliilus 23. Pn, 



nliicli a series of wheeled trucks tan 1)C 
hooked unto a mosiiig sunken chain, 
unhooked at destination, and tolled to 
the storage shehes on processing units 
svithout further iotennediate handling. 
Automation in the Circuit 

At many points along the dosed cir- 
cuit of tltc conseyots, machines add 
speed and accuiacs' to the operation. 
Electronically timed units to push off 
materials into iHcdctcmiincd receiving 
b.iys s|)ced tlic initial sorting job. .An 
automatic lx)\-lid-tenioting saw drasti- 
Ciill)’ cuts uncrating time and pteserses 
for re|Katcd reuse costly containers 
which formerly were salvaged only as 
used liiinlscr. 

.Automatic canning macliincs in the 
unit pack areas pnn idc rapid protcctir c 
paclaiging. especially vital for delicate 
dcetronic nirts and instiunicnts sub- 
ject to diock diimiige and corrosion. 
\\'c are now iin cstigating an electronic 
method of photographically transferring 
shipping ticket details to shipping con- 
tainers. aimed at greativ increasing ac- 
curaev and reducing the time required 
for such identification markings. 

Tlic conveyor svstem at our Ogden 
Air Materiel .Area Depot, one of the 
first iii.stallcd, has now been in opera- 
tion more than 18 months. Our records 
— Ixised on a cnmpin'son of actual man- 
hour costs per ton of materiel handled 
during the last veat of the old ss'.stcm 
and tfic first year of the nesv one— ate 
ample proof of the results svhich can 
ho attained through even this neces- 
sarily limited apptoaci) to automation. 
Man-hours ]>cr ton dropped from 1.97 
to 1.49. Total savings for fte first year 
of operation in shipping and receiving, 
isroccssing, inspection, lescarch, and 
packing were SI, 003,916. Sasingsin the 
first nine months completely amortized 
tlie cost of installation. 

By nonnal industrial standards such 
an investment would have Iicen a sound 
one if the sv’stcm could he amortized 
within tiic first hvo to ten years of 
operation. But automafinn has quick- 
ened both the pace and ihe pay-off of 
progress. 

Monufacturing Methods 

In tlic fiftli and final area of automa- 
tion. mamifiicturmg mctliods, we are, 
in a sense, silent but very active and 
vitally interested partners. We manu- 
facture none of our onii cqui])mcnt, 
hut it is of crucial imporbincc to us 
that industry be able to produce su- 
perior weapons in sufficient quantitv- for 
our needs at prices within our budget 
limitations. Wlierc such a great bulk 
of highly specialized equipment as we 
require is concerned, this is never a 
simple matter of off-the-shelf procure- 



Engineers! 

Join this 


winning team! 

• At DOUGLAS you’ll be 
aasociated with top engineers 
who have designed the key 
airplanes and missiles on the 
American scene today. For 
example: 

DC-7"SEVEN SEAS" .America's 




A3p<‘SKVWARRIOR", 




B-ES Speeiy, vertatHeJti bomitr 


With its airplanes bracketing 
the field from tbe largest per- 
sonnel and cargo transports 
to the smallest combat types, 
and a broad variety of mis- 
siles, Douglas offers the engi- 
neer and scientist unequalled 
job security, and the greatest 
opportunity for advancement. 


For further information relative 
to employment opportunities at 
tbe Santa Monica, El Segurufo 
and Long Beach, C^ifontia, divt- 
sions and the Tulsa, Oklahoma, 
division, write today to: 

DOUGLAS Aiftmn comm. int. 

C. C. LaVene, Employment Mgr. 
Engineering Genera] Office 
3000 Ocean Park Blvd. 

Santa Monica, California 
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— the DOUGLAS F4D Skjaay 


Cut loose the power of a Douglas F4D 
Skyray, and ibis fast Navy jet climbs 

in "nothing flat." 


Its extremely high rate of climb makes 
Skyray— holder of the official F.A.I, sea- 
level speed record— well adapted for assign- 


for the S.' Nav'y. it is powered bv a 
I’ratl S 'A'liitney J-ST engine with after- 

noDS and rockets. Agile as well as fast, 
Skyray's low landing speeds permit nor- 


now ill service... for unlimited fleet duty. 

Skill in design w-liich produced top.pcr- 
forming Skyray is a big reason (or Douglas 
leadership in aviation. And it is the force 
behind the major trend to simplify air- 

de*fraB^'dl)H”r 



Depend on DOUGEAS 


First in Aviation 





MARMAN COUPLINGS 
Simplify Fuel Line 
Installation on 
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sary industrial capacity by lending 
assistance with facilities. Snancial back- 
ing. materials, machine tools, .ind ad- 
vance industrial planning which will 
help to ensure industry's ability to 
dcliser the goods. 'lire imcstigiition 
and sponsorship of promising new' 
manufacturing methods is one a.spcct 
of this responsibility. 

It was incr ihablc that «c slmuld he- 
come interested in industrial automa- 
tion in its earliest phases. Back in 
1948 and 1949 we were studying and 
dcs-eloping machine-tool requirements 
for the heavy-press ])rogram. In con- 
nection with this work we financed 
a contract for the design and constrtic- 
tion of a numcricalh' controlled milling 
machine. 

The Scrsomechanisms Labnratorv .it 
Massachusetts Institute of Tcchnologv 
designed the machine svstem and com- 
pleted it in March of 1952. It was a 
pioneering step in industrial automa- 
tion. since used experimentally in many 
applications. Electronicalh- directed bv 
means of punched tapes, the machine 
can sink dies, make templates, machine 
large structural part.s of airframes, fin- 
ish forgings, contour complex three- 
dimensional parts, finish ca.stings. etc. 
1'hc control system can direct more 
than one milling machine or am num- 
ber of other machine tools in com- 
pletely automatic operation. 

Tooling Economic! 

Production machines now under 
development by the aircraft and ma- 
chine-tool industries, with controls 
based on dcriwations of the MIT sys- 
tem. should save a substantial amount 
of tooling doll.irs and considerablv cut 
lead time on the inamifacturc of air- 
craft parts- It is estimated that on 
some parts thes' will eliminate as much 
as 85 pet cent of the time nosv sport. 
Moreover they will open the way to 
rapid cxpansibilitr- of production in the 
crent of mobilization aird pror’idc a 
large degree of built-in qualits' control. 
The systems foreshadow a new era iir 
aircraft production methods, a prospect 
of deep significance to air logistics. 

Those ate a feu of out approaches 
to .automation in fire major areas where 
its impact is unmist.ikabic and the ad- 
\-antages that it has to offer arc alreadr 
death' evident, even in this cnibtvoiric 
stage. 

At first we took automation as it 
came, dcr eloping it more or less inde- 
pcndeiitly in each area as the oppor- 
tunity offered. Howcsct, automation 
is an absolute. K little of it is not 
practically effective. Applied in patch- 
work fashion, its power is diffused aitd 
dissipated. 

Complete systems must be automa- 
tized and synchronized if the whole 
tempo of output is to be accelerated. 
Obs'iously an isolated automatized ma- 



Hy Trol and the Rejected Take-off 


Mercifully, says Hy Trol. this U a decision that 
most men are rarely required to make. But it is a 
possibility that must be faced, especially by the 
airplane pilot, If take-off has to be rejected, he 
faces a mighty big problem : the ability fa stop! 
Under such unusual conditions it is best to have 
Hy Trol’s tried and trusted method at your finger- 
tips, for Hy Trol reduces stopping distance by 
more than 33 

If your operating efficiency, your reputation and 
your investment in aircraft are not already pro- 
tected by Hy Trol, contact Hydro-Aire now. 
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"We use 


NOPCO® LOCKFOAM for the radome 
because it is uniform, offers better 
electrical properties, and permits 
closer dimensional tolerances" 

says THE BRUNSWICK-BALKE-COLLENDER CO. 



cliinc or subsystem, dcpciulait foi 
iiiput upon a long series of manual or 
noii.iutumatic operations, can do little 
to speed tlic entire cscle. which will 
he governed by its s1o«est common 
denominator. 

USAF Plan 

We realized, therefore, that wc 
«ould hare to plan for integrated 
automation. C)iir first step has been 
a debiled outline plan completed early 
this year for modernizing USAh' logis- 
ties utilizing elc-ctrcmic data processing. 

The study presents in con.sidcr.ibTc 
detail a thrce-to-fisc-vear plan for auto- 
mation in the Air Force logistical-data 
flow svstem, what the system should 
be bv 1960, and how the transition 
can be accomplished. It sets forth the 
organizational structures and procedures 
best adapted to optimmn utilization 
of automatic systems and the steps 
toward achics ing the goal, from acquir- 
ing the basic tools, through testing 
phases, to full-scale operation of the 
new svstem. It anah’zcs progress to 
date and specific requirements in 
equipment, personnel, communic-afions, 
and facilities; and it spotlights definite 
areas requiring further cxhanstisc study. 

Finally it examines the dollar sense 
of the projected deselopment program. 
Tobl cost nould be approximately 
42J million dollars, a big figure until 
placed in perspccth c. 

In the calendar year 19i-l alone the 
Air Force disposed of some 575 mil- 
lion dollars worth of surplus material, 
much of it equipment svliich had be- 
come obsolete or which had ptes inusU , 
been requited to support weapons that i 
had become obsolete. 

Under existing systems this disposal 
could not be considered nastc any 
more than hospitalization insurance is 
a waste in a vear when illness does not 
strike. It represented the support 

make our airpower a susbined reality 
in war. It is large, howeser, and since 
obsolescence will he with us as long as 
wc are keeping abreast of advancing air 
science, wc must of course keep sur- 
pluses to a minimum. 

The projected electronic dab-han- 
dling program, besides radicdly shorten- 
ing pipelines, will greatly incrciisc our 
ptccision in dcseloping requirement^ 
for Ait Force support. If it could effect 
just a 10 pet cent saving in the initial 
capibl investment in inventories-and 
this is a consersatis’c expectation by 
present indications— it would more than 
compensate for the entire cost of the 
three-to-five-year program. 

Optimistic as we arc concerning the 
tremendous potentialities of automa- 
tion in the new logistical equation, wc 
have already become sharply aware of 
its problems. Tlic ultimate use which 
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1 Sometimes a double head is the only solution 
to your port or fastener problem. This steel 
spocer is an excellent example of o single 
double-headed port that has reploced o more 
expensive 3 piece port, Not only was the 
spacer Itself much less expensive but actual 
assembly cost wos cut almost 30%. HASSAIL 
double-heading really poid off on this one. 

Double-heading is only one example of the almost 
limitless possibilities Hassall cold-heading offers you. 
If you have o fastener problem just send us samples 
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Here Are a Pew of the Jobs It Is Doing: 



Fuel Transfer Putnp burll by Nesh Engineering 
Co. for Boeing KC-S? Tinker. Powered by 
Vickers "Inslanl Response"* Hydraulic Motor. 



CABIN SUPERCHARGING 


Douglas DC-7 Cabin 
Sugercherger is driven 
by Vickers "Instant re- 
sponse"' Hydraulic 




HORIZONTAL STABILIZER 
ACTUATOR 

Built (or Grumman FSFB 
Cleveland Pneuma' 
Powered by Vicki 
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What Can It Do for You? 



we can make of it and the speed with 
which we can progress arc limited, not 
by the machines themselves nor even 
by the inflexible restriction of avail- 
able dollars. Manpower is the eo\ cirr- 
ing factor— and the human thought 

Already evident in this early stage 
of transition into the new program Is 
the pinch in tjunlified manpower. Pro- 
gramming of the electronic data- 
processing equipment is a highly 
specialize skrtl. Not even these so- 
called "miracle” machines can com- 
pensate for human inaccuracy or in- 
ad^uacy in operating them. 

To date wc have been largely 
dependent upon the manufacturers 
from whom we lease the systems for 
training of our own people in their 
operation. This summer the Bureau 
of Standards is establishing facilities 
in the nature of a peripatetic school 
for on-the-spot training at the depots 
where the systems are actually installed. 
Primarily this training is intended for 
top and middle management. How- 
ever, detailed training in operation will 
be given by special instructors attached 
to each of the groups. 

We must not only educate out peo- 
ple to handle the equipment them- 
selves but must also ensure that thev 
are capable of training others in their 
turn, if we are to accomplish the 
major shift in skills required for the 
transition to automation. 

A problem far mote difficult of 
solution, even given time, is that of 
teaching oursehxs to “rethink” the 
whole logistical job. Automation is 
not just a newer, faster method of 
following old procedures. It is a 
radically new approach to the solution 
of the classic problems of logistics. It 
cuts across methodologv' which is 
deeply entrenched, sanctified by tradi- 
tion and usage. Changing our wav of 
doing a specific thing is comparatively 
easy. But to free our minds of the 
encrustations of habit and force our- 
selves into the lonely and uncharted 
territory of whole new patterns of 
thought is the supreme challenge. 

The English have an old adage; "The 
tools to hini who can handle them." 
Vision and bold originality of concep- 
tion alone can re.ilize the full potential 
of automation- These will be slower 
growths than any immediate program- 
ming or operating skills which can be 
taught. TTiey are the master elements 
which cannot be built into the ma- 
chines. We must develop them within 
ourselves. 

The equation is clear before us to- 
day. Two tools ate at hand— airlift and 
automation— which, combined, can give 
us the first truly flexible logistics for 
an air age. It i^ains for us now to 
prove that we can handle them. 



In the jet engines of modern supersonic air- 
craft, temperature variation can be o maMer 
of life and deoth. Revere thermocouples, leads 
and harnesses — designed for long, reliable life 
under the severest conditions of high tempero- 
ture and vibration— accurately probe internal 
engine conditions, indicating and helping to 
control critical temperatures. 

Specializing in high temperature applica- 
tions, Revere offers engine manufacturers more 
than 14 years of experience os o leading de- 
signer and producer of aircraft temperature 
control components. At Revere you will find oil 
types of thermocouples, harnesses and leads 
for jet, turboprop and reciprocating engines 
and test rigs. Contact us today. 
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MAGNESIUM 


extruded cargo flooring structure 
serves giant transport 


New cargo versions of the Lockheed Super Conslellalion 
are utilizing the iigAt tveighl and strength of magnesium 
extrusions. And they're doing it where the punishment is 
steady — in both cargo flooring and supporting beams, 

Magnesium is currently contributing these important 
factors of light weight and strength in many aircraft 


today with resulting improvements in performance — 
higher speeds and increased pay loads, 

The time to talk magnesium is now. Call your nearest Dow 
sales office for more detailed information or write direct 
to THE DOW CHEMICAL COMPANY, Midland, Michigan, Mag- 
nesium Sales Department MA 311J-1. 
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you can depend on DOW MAGNESIUM 


AERONAUTICAL ENGINEERING 



COMPRESSOR TEST FACILITY at Propulsion Research Corp.'s Gardena, Calif, site. Stand 
mil be fitted with R4560 engine to provide higher power drive unit. 


Propulsion Research Announces 
‘A New Form of Jet Propulsion’ 

By Irving Slnnr 


Santa Monica, Calif.-.A new form 
of jet propulsion which may be appli- 
cable for speeds ranging from subsonic 
through supersonic (and for light as 
well as hca\y aircraft), is under de- 
relopmcnt by the Propulsion Research 
Corp. here. 

Although PRC limits its description 
of the svsteni to the bare phrase, "a 
new fortii of jet propulsion,” company 
officials belier c it could be installed as 
a retrofit item in a wide raricty of 
existing aircraft. Evaluation of the new 
system has been under way for the past 
year in conjunction with W'right Ait 
Development Center's powcipliiit 
laboratorv’. Propulsion Rescarcii is sup- 
plsing aerodvnamic studies of engine 
and airplane combinations (indicating 
that specific aircraft ate in mind for 
the application of the system), engine 
performance analyses, mission studies 
of the engine-airplane combinations, 
preliminarv engine design and weight 
analysis of the engine. 

Nineteen Projects 

Aside from the new propulsion sys- 
tem, the company now has 18 other 
projects under way for the military 
and industry. Some typical examples: 
< Nuclear propulsion study. PRC is 
conducting this investigation on its 
own. A limited study concerned with 
the turbo-machinery aspects of a nu- 
clear propulsion system for aircraft has 
been under way for about one yeat. 

• Jet engine compressors. Several spe- 


cialized compressors for aircraft jet 
powaplants arc under development 
and test at PRC’s Gardena, Calif.. 
facility. PRC not only designs the 
compressors hut makes prototypes as 
well. 

These projects have been initiated 
bv such organizations as engino com- 
panies or ^\^ADC. 

• Air turbine-driven fuel pump. This 
PRC proprietary product yvas designed, 
developed and is now being produced 
for Douglas Aircraft’s El Segundo disi- 
sion for use on a current jet plane. 

TTic pump uses less than 6 lb. of air 
per minute (compressor bleed air) and 
delivers at a rate of 10.000 lb. of fuel 
per hour at sea level. 

• Axial-flow anti-icing blower. This is 
another PRC proprietary product, de- 


signed and developed from Lockheed 
specifications, for use in connection with 
tlic radonic of the radar-pickct version 
of the Super Constellation. 

The bloyvcr yvas designed, built, 
functionally tested and delivered to 
l.ockhecd in 90 davs. If is driven bv .1 
hydraulic motor. At 20,000 ft. it gjvcs 
a static pressure rise of 22 in, of water 
at 820-cfm. flow and 200E inlet air 
temperature. 

TTic blower is in production under 
subcontract from PRC. which .super- 
vises its manufacture. 

• Arresting gear investigation, outside 
the field of ptopiilsioii, is indicative of 
the problems PRC is called on to solve. 

In this project, under Navy Bureau 
of Aeronautics contract, PRC is study- 
ing dynamic stresses and modulus of 
elasticity of arresting gear wire rope 
used on aircraft carriers. Tlie problem 
basically is: "How is a highspeed jet 
aircraft landed on a carrier with cstah- 
iished safety?” 

!n connection wifii a problem such 
as this. PRC personnel will go aboard a 
carrier and use specialized instrumenta- 
tion techniques to get the answers. 

• Propeller-dynamometer drive. A studv 
and evaluation of this type of drive 
for Arnold Engineering Devclopmmf 
Ceyytcr (Tullahoma, Tcnn.), is being 
conducted for Air Research and De- 
velopment Command. 

The project started June 1, will run 
for about one year and should lead to a 
design proposal involving engineering 
studies, cost estimates and other rccom- 
nicndation details. 

• Other projects at PRC involve 
studies concerned with automotive gas 
turbines and accessories for aircraft and 

Small and Flexible 

In actual practice, Propulsion Re- 
search Corp. stands somewhere be- 
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AIR TURBINE'DRIVEN fuel pump, de- 
signed for Douglas Alicmft by PRC. 


hveen a university {usually strong in 
basic research) and a large aviation in- 
dustry company (usually strong in en- 
gineering and production). The coni- 

G ny is Strong in applied research and 
s the additional ability to design and 
produce articles in prototype form, test 
them and proceed to pilot production. 

PRC is relatively small, but it capi- 
talizes on its size. 

"We don't design or build brass 
beds just because our grandfathers slept 
in them back in New England,” is the 
way one top PRC engineer emphasizes 
the company’s freedom from tradition 
in propulsion research and develop- 
ment and its flexibility in working out 
its customers’ problems. 

Five engineers formed PRC in JuK 
1950. Toiy, the company has a staff 
of 95. including 65 higfilv trained engi- 
neering specialisb, with bachelors, 
master’s or PhD degrees in cn|ineetin| 
or related sciences. The 65 specialists 
are apportioned over sc\cn fields; ap- 
plied mechanics, thermodynamics, 
compressors, turbines, supersonics. de- 
sign and computing. 

This means there arc about nine 
engineers per group, promoting close 
exchange of ide.as and easy communica- 
tion, whether an assignment involves 
one or two groups, or all of them. One 
group or person may think of an ap- 
proach to a problem, and another may 
provide the stimulation to arrive at a 
solution. 

PRC intends to project its capabili- 
ties beyond present limitations. It is 
going to establish a small shop to ex- 
tend its facilities for in-plant manufac- 
turing. both for customers and its own 
proprietary products. Currently, the 
company can draw on a group of about 
250 competent manufacturers which 
have done work for PRC at one time 
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Aerial Aid to Industry 


Every job is moved closer, every schedule is moved ahead 
with the Fletcher FU-24 UTIUTY. 

The Fletcher UTILITY is approved by the CA.A. for cargo 
or passenger use. The specifications will show you how the 
UTILITY can do your job faster and better. 

Attractive insurance rates permit financing through conven- 
tional banking channels. 

Let the tested and proved Fletcher UTILITY aid you in 
your business. 


FLETCHER 

aviation corporation 

FMfhfr Airport, Hooeotead, Catif. 

ATTENTION ENGINEERS — Fletcher Aviation has openings 
offering unusual epperlunity to quolified personnel. 
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or another in the past, in addition to 
its own pilot-quantity shop. 

Birth of IS Project 

Here’s how a h'pical project will 
originate with PRC: 

Customer Relations, scouting the in- 
dustry for problems or assignments 
falling within the capabilities of the 
company, may find tnat Wright Air 
Des’elopment Center or some private 
organization is concerned with a spe- 
cific area of propulsion development 
which requires attention. Customer 
Relations report the problem to Engi- 
neering (and to Manufacturing if 
prototype production is contemplated). 

A proposal leader is appointed and 
at a meeting he presents the problem 
to engineering group heads. The latter 
discuss the problem according to tlie 
specialities involved, report the pro- 
po.sed solutions to the proposal leader, 
who draws up the final proposal for 
approval by management. 

How effeetivelv this svstem works is 
demonstrated by the fact that in the 
last two years only one pro|>osal has 
been disapproved by management. 

If the contract is obtained, the chief 
engineer appoints a project manager 
(usually the proposal leader), who is re- 
sponsible for completing the assign- 
ment within the time and monev al- 
lotted. He coordinates activity within 
various engineering groups as well as test 
and manufacturing departments. 

Controls are maintained through a 
work order svstem, progress reports 
and frequent conferences. The project 
manager maintains customer liaison. 
Creative Specialists 

PRC's president, A. V. Finn, sums 
up the company’s operating pitilosophy 
this wav; 

“Progress in aviation propulsion, due 
to accelerate even more startlinglv than 
in the past decade, requires an increas- 
ing need for fresh, creative approaches 
—in short, more individual thinking. 
This can best be attained bv collabota- 
tion of small specialist groups. 

"If you put 100 men in a room, it 
doesn't mean you'll get 100 times the 

10 men out of this group of 100 may 
be creative. PRC. bv its selective re- 
cruitment policy, has gathered groups 
of propulsion specialists who we believe 
teptesent, bv analogv, these five or 10 
men out of 100. 

“PRC intends to continue this 
small-group approach for research and 
development even though the com- 
pany's productive capacity for actual 
hardware is slated to grow." 

The five men who founded Propul- 
sion Research Corp. in 1050 formcriv 
had been associated witli Turbodyne 
Corp., a Northrop Aircraft subsidiary. 
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How Fenwal Heater and Ventilating Controls 
Assure Safety and Comfort on the DC-7 




1. A SAFE. COMFORTABLE RIDE is assured On this globe-firdting 
Douglas DC-7- Fenwal thebmoswitch* Heater and Ventilating 
Controls maintain a steady, comfortable temperature in pas- 
senger and crew cabins. Compact, highly resistant to shock and 
vibration, Fenwal Ta^MOSwncH units meet the vigorous tem- 

l^ouglas serviced i^tes. ^ 


s. THESE HEATER CONTROLS and this rate-of-rise thbruoswitcr 
unit located in the bleeder duct off the main cabin heater ac- 
curately control cockpit temperature. Perfect approach viability 
made possible by dependable windshield anti-icing control is 
also assured by the dynamic Fenwal operating principle. 


Controls Temperature . . . Precisely 


later acquired by General Electric Co. 
The five; 

• E. L, Hunsaket. Pret ions experience 
was svith GE's aeiodvnamic design 
team on the company's first axial-flow 
jet engine— the TG-180. Later lie was 
chief aerodynamicist with Tnrbodt iic, 
where a 10,000-hp. turboprop had been 
dei’cloped. Hunsaker was PRC's first 
president. 

• D. Crater, Did original design 
and development work for GE on com- 
bustors for centrifugal gas turbine en- 
gines, such as the 1-40. Later headed 
combustion group at Tiirbodyne. 

• A. P. Graff. Did design and desclop- 
ment work at GE on the first turbo- 
prop engine — the TG-100. Later was 
associated with Tutbodyne as head of 
the compressor section. 

• W. A. Stoner. Did aerodynamic de- 
sign of axial-flow compressors for Na- 
tional Advisory Committee for Aero- 
nautics. Also svas designer of new type 
of Nas-al propulsion method while at 
Turbodyne. 

• C. A. MacGregor. Was aerodynamic 
tescatch engineer with NACA and 
aerodvnamicist with Tutbodync. 

Fout of these men ate ' still with 
PRC. Crater is executive s'icc-presi- 
dent, and head of manufacturing and 
test; Graff is executive engineer; Stoner 
is head of the compressor group; and 
MacGregor is engineering snpers-isor 


and secretary of the compaiiv. 

PRC's sales arc expected to rcacli 
$2 million this vear. I.ast \-car thes' 
were $1.2 millioti; in 1950, thev svetb 
$$0,000. 

AMC Offers Film on 
Aircraft Procurement 

A new motion picture telling "Tlic 
Air Force Procurcincnt Premuction 
Story" is available from Air Materiel 
Command offices- 

Tlie film traces the airplane buying 
program from its inception at the De- 
partment of Defense level through tlic 
Joint Chiefs of Staff to the Air Research 
and Development Command and AMC 
until the plane is delivered. Special 
emphasis is given to tlic organiy-ation 
of the Prociiromcnt & Production 
Directorate. 

Organiratioiis interested in seeing the 
movie may contact the nearest Air 
Materiel Area or Air Procurement Dis- 
trict, or communicate directly with the 
Commander, AMC. W'riglit-PattCr.son 
AFB, Ohio; Attention; Contractor Re- 
lations & Industrial Liaison Branch 
(MCPAC). Management Services Of- 
fice, Directorate of Proaircmcnt & 
Production. 

Tlic 16-mm. sound film is in color 
and runs 26 min. 



Aviation Research Aids 


Two now cameras have been devel- 
oped for aeronautical research by Gor- 
don Enterprises. N. HolKvvood. Calif. 

• $7 CE for use in recoiding wind tun- 
nel reactions combines 9x9 in. film size 
and wide coverage 12-in. aerial lens. 
'I he camera holds 200 ft, of film. Shut- 
ters provide exposure ranges from time 
lip to 1/50 sec. duration. Picture above 
shows the camera with vacuimi pump, 
rectifier and control bo.x. which will be 
used at the Arnold Ait Development 
Center, Tullahoma. Tcnn. 

• 55 GE records the flight path and 
)ierfnmiancc of a missile in the air, as 
well as terrain and sky or horizon, all 
on the same strip of film. A little larger 
than a man’s hand, it can take as many 
as 200 pictures pn second. Camera is 
equipped with a sub-miniature series 
wound motor; each unit holds 50 ft, of 
16 mm. motion picture film. 
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NOW... a powerful electric 

STARTER 

FOR 

MIDGET 
TURBOJETS 


Starting a lightweight turbojet engine, such as the lOOO- 
pound thrust FairchOd J44, is never a problem uitb the 
rugged Model U62 starter developed by Jack & Ileintz. 
This starter is an electric, direct cranking unit H’hicb 

established by the engine manufacturer. 

Field Proven 

The D62 starter is esiabliebing an enviable operational 
record on the small J44 turbojet engines being used as 
wing-tip thrust assist power plants on Fairchild’s C-123B 
Assault Transport. Modifications of the D62 are in use 
?P«ialKed appIicMions^mcliiding Sola’s gas 

C-131B. In addition, a new bigber speed starter 
extremely light io weight for small turboprop engines 
has been developed and is being engine tested. 

Special Features 

Features of the J«ll Model D62 include: grounded, 
irreversible, series-wound, interpole-type motor; 
planetary reduction gearing with multiple disc torque 


package 


^ modification of it 

answer to your starting problem. Send for complete data 
including performance curves and dimensional drawings. 
Write Jack & Heints.lnc., 1 7635 Broadway. Cleveland 1, 
Ohio. Export Dept.: 13 E. 40th St,, New York 16,N.Y. 


OPPORTUNITIES FOR ENGINEERS 

There's a promising future for electrical and mechanical engineers at Jack & Hcinta, Write 
Manager of Technical and Professional Placement, today, for illustrated, descriptive booklet. 


T TT -tS aircraft 

JACK& llEINTZ T^iomotwe equipment 


Once-Obscure Pneumatic Ducting 
Earns Role in Turbojet Designs 


Los Angeles— High-tempersture, higli- 
pressure pneumatic ducting has assumed 
a new, and growing, importance in tlic 
field of aircraft design. Once almost 
unknown in the aircraft industrs', the 
ducting is now being used to feed bleed 
air from turbojet engine compressors to 
auxiliary seniees, svherc the air is em- 
ployed as the power source. 

The design of the ducting, w-hiclt al- 
ready has operating pressures of 275-300 
psi, and temperatures of 750-1.000F. 
will become more difficult as these 

.Associated problems— the concern of 
both the airframe designer and pneu- 
matic system supplier— in\ oKe such fac- 
tors as thcrnral expan.sioii, materials, in- 
.sulafion, joints, bends, cross-section 
transitions and duct supports. 

An overall evaluation of ducting de- 
sign and development problems was re- 
cently presented at the Socich of Auto- 
motive Engineers’ Golden Annivetsarv 
meeting here by W. M. Cattrell. Ryan 
Aeronautical research group engineer; 
Rohr Aircraft's K. 3V. Goebel, and Boe- 
ing’s G. R. Peterson. 

Choice of Materials 

Because of pressure, temperature and 
vibration conditions, proper selection of 
duct material is a prime consideration. 
The most commonly used material is 
stainless steel, types 321 and 347, Cat- 
tiell revealed, althougli 19-9DL and 
19-9DX are becoming more popular in 
many applications because of greater 
yield and fatigue strengths. The trend, 
particularly in military applications, is 
toward liighcr strengtli materials in 
lighter gages for substantial weight a\- 
ings. 

Titanium and its allovs arc under 
study as a duct material because of their 
light weight and high strength at me- 
dium temperatures. Other favorable 
characteristics pointed out b\- Cattrell 
include excellent fatigue strength and 
corrosion resistance. 

He gave results for a 100-hr. simu- 
lated service test invoh-ing titanium and 
stainless steel assemblies subjected to 
elevated temperatures and vibrational 
loads. Tlic titanium assemblv showed 
no detrimental effects, but the 321 
stainless revealed edge cracks, failed 
spotwelds and localized galling. 

Titanium, he said, costs 10 times 
more than stainless, and its welding 
and forming are also more costly. But 
if these additional costs can be justi- 
fied, titanium can be recommended in 
some pneumatic ducting applications. 

Another problein in pneumatic duct- 


ing design is allowance for thermal ex- 
pansion and aircraft deHcction, since 
both factors may be appreciable. One 
approach is the use of loops and omega 
bends, but these, Cattrelf .said, reouirc 
large spaces usually found only in fuse- 
lages of large aircraft. 

Another method is through the use 
of bellows. Pneumatic ducting installa- 
tions have included pbin bellows, braid- 
restrained types and those has’ing in- 
ternal and external giinbal supports. 
Careful anahsis is required, however, 
before the bellows tspc of thermal 
expansion joint is employed. 

Bteiug's C. R. Peterson reported that 
in the production B-52, thermal ex- 
piinsion, duct misalignment and struc- 
tural deflection are absorbed in the 
wing, struts and nacelles by bellows. 
In the fuselage, he said, this is done 
bv expansion loops, omega bends and. 
where possible, by the flexibility of the 
duct configuration. 

Earh' in the B-52 program duct in- 
stabiliE' and squirming of the expan- 
sion bellows was encountered. In 
squirm tests, failure of the bellows was 
traceable to the rigid ducting of the 
test assembly. Ducting, it was found, 
was subject to plastic deformation when 
test pressure created hoop tension 
stresses exceeding the material yield 
strength, causing the duct to fail as a 
column in buckling. 

It was decided to use a material svitb 
higher yield rather than boost the ma- 
terial gage. Type 321 was used and 
fabricated undersize in the annealed 
condition, then stretched by internal 
hvdraulic pressure to gis’e a materia] 
strength equal to about one-quarter 
hard. Switch to this work-hardened 
ducting and changes in bracket design 
resulted in a stable duct system, Peter- 

Expanslon bellows trouble also was 
encountered when high \elocity air. 
passing over the cons olutions. produced 
vibration frequencies which brought on 
cracking failures. A suitable liner in- 
side the bellows cured the difficulty. 
Peterson reported, reducing the s’ibra- 
tions so tliat a satisfactory bellosvs sers - 
ice life was obtained. 

Ball Joint Details 

A more recent approacli to aircraft 
deflection and tlicrmal expansion prob- 
lems in ducting is tire use of the ball 
joint, Cattrell said. 

Details on this type of flexible con- 
nection were outlined by K. W. Goebel. 
He said tlic ball joint will function as 
a knuckle (at pressures and teinpera- 
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PNEUMATIC SYSTEM ball joint, developed 
bv Rolii, jccuirinrudatcs duct flexing. 



SLIP JOINT accommodates linear motion 
due to thermal expansion in ducb'ng. 
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NOW! ALL-ANGL Barry Mounts IN ALL JAN SIZES 



for Jet and Missile Service 


Built to handle the new jobs — too 
tough for MIL-standard mourtts — the com- 
plete ALL-ANGL line lets you choose the 
JAN size best suited to your needs — for 
sure protection against shock and high-fre- 
quency vibration in all directions. 

Complete information about ALL- 
ANGL Barry Mounts is given in our free 
engineering data sheets. You’ll find load- 
deflection curves, transmissibility curves, 
load-versus-natural-frequency curves, and 
tables of load ranges — for practical solu- 
tions to the shock and vibration problems 
you meet in designing for jets and missiles. 

Now Availoble — Miniature ALL-ANGL mounts, 
JAN-size 0, for loads up to 3 pounds per isolator. 
Data Sheet #455 gives dimensions and perform- 
ance curves that show how you can use these 
Barry Mounts. 

Ready December I, 1955 — JAN-size 1 ALL- 
ANGL mounts for loads from 1 to 10 pounds per 
isolator. Data Sheet #1255 giving details of load 
ratings, dimensions, and performance curves also 
available December 1. 


Ready February 7, 1955 — JAN-size 2 ALL- 
ANGL mounts for loads from 2V4 to 40 pounds 
per isolator. Data Sheet #256 wiU be available 
Feb. 1 with load, dimension, and performance data. 
Write us today — we'll send the first data sheet 
at once and the others as scx>n as they are printed. 
And if you have an immediate problem, our en- 
gineers are ready to answer your questions from 
their experience gained in years of pioneering the 
development of shock and vibration isolators for 
military, naval, aircraft, missile, and industrial uses. 






When your problem is prolecMon thru all flight attitudes, 
your answer is the AIL-ANGL. 

For recommendations, coll your Barry Sales Representotive. 


BARRY CONTROLS incorporated 715 Pleasant St. Watertown 72, Mass. 



Jack & Heintz proved this in testing mounu to pro- 
tect their Hi-Phase voltage regulators and control panels for 
Convair’s supersonic F-102A interceptor. 

No Other miniature isolator tested could meet Pro- 
cedure I of MIL-E-5272A. ALL-ANGL Barry mounts exceeded 
life-test requirements. 

And the ALL-ANGL works in any position — to 

give sure protection for vital controls through every twist, turn, 
and dive in the aircraft's most violent maneuvers. 


Write lor Data Sheet J-11. And for your airborne 
requirements to meet standard MIL specifications, ask about 
All-Metl, Air-damped, and special Barry mounts. 


against shocit and high-frequency 
vibrolions — and where MIL-stand- 


BARRY CONTROLS incorporated 715 Pleasant St. Watertown 72, Mass. 
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POWER PLANT OF THE FUTURE 


Tlu Solar ”Mars” Gas Turbine Engine 


THE SIMPLEST PRACTICAL Fuel-burning 
engine yet constructed is shown above. 
It is the Solar Mars 50 hp gas turbine, 
It weighs less than 100 lb and 6ts in a 
two-foot cube. It operates on a variety of 
fuels. Its construction is simple, And the 
ruggedness of the Mars engine has been 
proven by many thousands of hours of 
trouble-free service. 


The Mars is a constant speed engine 
for emergency or stand-by duty where 
fuel consumption is not of primary 
importance. Your forward planning 
should include the Mars gas turbine. For 
detailed Information about this power 
plant of the future, write today to Solar 
Aircraft Company, Dept. B-87, San 
Diego 12, Calif. 


SOLAR 
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FOR BETTER BUSINESS! 
FLY TO HAMILTON 



COMPENSATED SLIP-JOINT (center) is 
combined with ball joints (top and bottom) 
to maintain tension iu pneumatic ducting. 


tures encountered) witli negligible leak- 
age. A series of the joints, lie added, 
can be used in the duct system to take 
care of thermal growth and relative 
motion without impairing tlic basic 
tension-carrying properties of the duct. 

There is no working of the basic 
material in the function of titc ball 
joint, and temperature resistance is ex- 
cellent, he said, since the joint contains 
no non-metallic elements. \Vhile serv- 
ice life is not yet determined, produc- 
tion parts are now accumulating time 
in aircraft, with no apparent loss of 
efficiency. 

Slip Joint 

A slip joint also has been developed 
to accommodate lineal duct changes of 
large or small magnitude. This type 
can be combined with the ball joint 
for a completely flexible arrangement. 

Because the simple slip joint breaks 
the continuity of the duct system, pro- 
vision has to be made at tfie joint to 
carry resultant end loads, Goebels 
pointed out. In some cases, these end 
loads cannot be readily taken care of, 
so a compensated (pressure-balanced) 
slip joint has been developed for use 
in these applications. 

The joint can be combined with the 
ball joint for a flexible hookup which 
will retain the tension-carrying ability 
of the basic duct. 

Overall svstem weight savings are in- 
dicated with ball and slip joint assem- 
blies, in comparison with bellows joints, 
because of the ability to use lightweight 
supports as a result of the tension-load- 
catrying property of the combination 
joint Since each joint accommodates 
relatively large motions, the total num- 
ber may be minimized. 

The joint assemblies have excellent 


scaling qualities, Goebbels repotted. 
Maximum leakage at pressure and tem- 
perature is about .0002% of total duct 


Insulation Importont 

Insulation of high temperature duct- 
ing is another problem, Cattrcll pointed 
out. 

Fuel and hydraulic lines and aircraft 
structure in the vicinity of the ducts 
must be uiotccted against unsafe tem- 
perature limits, Insulation assemblies 
sliould have high insulation properties, 
be easv to handle, resistant to installa- 
tion damage and easy to secure in place. 
Fiberglas batting covered with glass- 
cloth fabric impregnated with neoprene 
has been found superior in meeting 
these conditions for certain applications, 
Cattrcll said. Tlic material also has 
low wicking (fluid absorbing) properties, 
nbicli prevents weiglit pciia"lties. 

Wliile surface coverings for insula- 
tion may be fabric or stainless steel, 
metal foil may be texturized for added 
handling strength. Foil also permits the 
use of preformed shapes For contplex 
duct sections. 

If the insulation is separate from the 
duct, it is generally desirable to face 
the inner, as well as the outer, surface 
of the insulation with foil to meet 
non-wicking specs, Cattrcll said. 
Mechanical Joints 

Mechanical joints for removal of 
ducting segments or adjacent airframe 
parts comprise another design con- 
sideration. Clamps or other parts used 
to seal the joint must be light, reusable 
and removed with ease, Cattrcll ob- 

Ducts subjected to extremely high 
pressures and temperatures are some- 
times joined by forged stainless steel 
flanges faced with a gasket and secured 
by bolts, he said- Where moderate 
temperature and pressures ate involved, 
ducts are often joined by a V-band re- 
movable clamp using sheet metal flanges 
and a relatively soft scaling gasket. 
Small ducts, 2 in. or less in diameter, 
frequently arc joined by a tlrrcaded nut 
and flared tube coupling, Cattrcll said. 

Provision of bends in ducting is an- 
other problem. Two methods arc used 
—the formation of lialf stampings sub- 
sequently welded together 'or bending 
a tube to desired radius. Half stamp- 
ings provide an excellent means to get 
a desired configuration, Cattrcll ex- 
plained, particularly if the duct bend 
radii are sharp, and quantity of ducts 
to be produced is small. 

Extremely sharp radii associated with 
complex compound bends are liandily 
formed with relatively inexpensive drop- 
hammer dies. 

Tliough unusually liard materials are 
more difficult to form, their greater 
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This New Series 

65W 

STRRTBPaiUtR 

HYDRaUUC PUMPS 

Answers Many of Your Demands for... 


V The quiet efficiency of this new 6SW Series of STRATO- 
’ POWER Variable Delivery Pumps excites the inletesl of 
design and project engineers because this efficiency spells 
better performance. 


LIGHTER WEIGHT 
SMALLER ENVELOPE 


Are You One of the 728 Engineers Who Needs This 
New Variable Delivery STRHTO POIUIR 


H YD R a U UC PUMP 


Again, STRATOPOWER has come forward with a signifi- 
cant development in hydraulic equipment, geared to your 
advanced thinking. Compacted into a smaller envelope, 
and with a remarkably low weight/horsepower ratio, 
STRATOPOWER 65W Pumps operate at system pressures 
to 3000 pu and the smaller sUes at 10,000 rpm continuous 
speed.' 


HIGHER SPEEPS 
HIGHER ALTITUDES 


Whether your project concerns jet propelled aircraft. ^ 

rockets or guided missiles, consider STRATOPOWER 

Hydraulic Pumps os the heart of your Hydraulic system. HIGHER PRESSURES 


WATERTOWN division * 

THE NEW YORK AIR BRAKE C 0 M P A N Y HIGHER TEMPERATURES 

WATERTOWN • N. * 


STARBUCK AVENUE 


THE INFORMATION ON THIS PAGE IS TYPICAL OF THE DATA YOU Will FIND IN THE NEW AIRBORNE CATAIOO 






strciigtli permits use of lighter gages, 
Cattrcll said. 

T ests indicate tliat reduction in n-all 
Ihichncss during bending docs not 
necessarily result in loss of strength, 
beeausf work hardening in tlic thinned 
material tends to compensiitc for re- 
duetion in thickness. 

Speciol Sections 

Transitions, branch line eonncctions 
and Y-scctions ate special important 
eases of duet bending and forming. 

Transitions may be done by Indraii- 
lically forming tiibnlar sections if the 
transition is not too .sesctc. If the transi- 
tion is exaggerated, «ith an elliptical 
cross-section and almost fl.it sides, a 

used or welded dhiders instilled to 
niininiizc fatigue failure ixissibilify in- 
duced h)’ breathing of the flat sides. 
Cattrcll said. 

Branch line connections may be 
made In forming a circular flange in 
the main line wall, and the branch is 
either fusion uclded or spotwclded to 
the flange for streneth and silva-brazed 
for scaling. .Another method is the 
use of a separate .saddle-shaped member 
u’bich connects both the main and take- 
off lines. 

Y-sections ate formed from half- 
stampings. Experience has shosvn that 
in most cases, the crotch should be 
reinforced with a saddle-shaped mcniher 
iisuallv of heavier gage than the duct 
material. The saddle should c.xtcnd 
sufficiently far from the crotch to pre- 
vent the saddle’s welded edge from 
being subjected to damaging stresses 
when internal pressure fluctuations are 
applied to duct, Cattrcll pointed out. 
Standardixatien Would Help 

Lack of standardization in ducting 
design is another important problcm. 
Difficult bend configurations and con- 
nections would be considerably easier 
to achiese for the fabricator if prime 
aircraft manufacturers wmild standard- 
ize duct diameters, minimum bend 
radii and duct wall thicknesses. 

AMiile both fabricators and designers 
would agree on the economy principle 
of standardization, they probably would 
disagree on the fineness to u’liieh it 
should he tarried. 

As an example Cattrcll cited the 
ease of duct sizes. Here, the fabricator 
would prefer to standardize on a.s few 
sizes as possible to operate on a mini- 
mum tooling im-cstment. On the other 
hand, the designer "ould prefer a fairly 
large selection of duct sizes to permit 
fitting his patficnlar requirements uith 
mote ptceision. 

ing ground for these t«-o viewpoints 
should be clearly defined, Cattrcll said. 

Industrt' also could benefit gtcath’ 


by standardization of qualification tests, 
he beliesed. Most components and as- 
semblies can be tested readily to a 
standard specification that would assure 
safe operational characteristics, and it 
probably would not be difficult to for- 
mulate standard test specs for various 
components and assemblies. 

The specifications should gisc con- 
-sideration to criteria such as proof and 
burst ptessnres, methods of pressure ap- 
plication, cyclic pressure requirements, 
procedures for determination of .surficc 
temperatures and conductance salues 
and procedures for determining heat 
transfer properties and nicking char- 
acteristics of insulation materi.als. 


Titanium Corrosion 

I'itaniuin's high resistance to corro- 
sion bs’ sea water and air is also apparent 
svhen the tnefal is part of a galsanic 
couple nith othet materials. 

Tests by International Nickel Co. 
show that coupling with another metal 
docs not increase the corrosion rate of 
the titanium and that it behases very 
much the same in a gah-anic couple as 
18-S stainless steel. WTicn used in con- 
jimction nith stainless steels, there is 
no problem of galianic corrosion with 
either metal. Slagncsium. aluminum 
and copper allovs should be insulated 
from titanium, Howeser. 
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Ferrule 


braid passes into space 
between ferrule and 
outer shield connect* 


e. Insidestrapbutl 
d. Shield connectii 
d. Wire insulation 
inner ferrule, ii 

against end of 




-tool also coded 
e use of proper ( 


A-MP Shielded Wire Connectors for wire sizes #22 llirougli #14 
eliminate solder, separate parts and frayed braid. They can be 
expertly installed with a minimum of time and effort by 
unskilled workers. The installed connection is 
scarcely larger than the wire itself and is extremely resistant 
to vibration. There are two insulation diameters available 
in the #22-18 range and two in the #16-14 range. 


AIRCRAFT- MARINE PRODUCTS, INC., 3100 Paxton Street, Harrisburg, Pa. 
In Csosas: AIRCRAFT-MARINE PRODUCTS OF CANADA. UTO-, 17S4 Avenue Road. Toronto IS, Ontario. Canada 





SPLIT COMPRESSOR OPERATION is slioun in dixginin ot RolU-Royce Tyne. 


Rolls Reveals R.B. 109 Tyne, 
R.Da. 7 Dart Turboprop Details 


Rolls-Royce, the world's most experi- 
enced builder of commcrchil turboprop 
engines, has iceealed performance de- 
tails of the R.B. 109 (recentlv named 

after the river Tyne) and the R. Da. 7 
Dart, scheduled to ponet the Vickers 
900 Vanguard and Scries 806 Viscount 
Major airliners respectively. 

The Tyne, a split-compressor engine 
with a high compression ratio, will 
give the Vanguard a -lOO-niph. cruise 
speed ova 2,500-ini. stages with 90 
|ussengcts. As the engine reaches its 
plann<5 development, its cruise speed 

u',11 Ti’«f t/, AOe mnl, rawr o.i 


Rolls has drawn on its extensive ex- 
perience with the Dart, which has ac- 
cumulated 600,000 hr, of commercial 
operation, in perfecting the Tvne and 
R. Da. 7 designs. Specific weight of the 
Tyne is 0.42 Ib./equivaicnt shaft hp. 
At takeoff, it will provide 4,470 eshp„ 
combining 4,020 shaft hp. and 1,175 
lb- of thrust. Cruising at 425 mplt. at 
25,000 ft., the engine will provide 2.470 
eshp., witli a specific fuel consumption 
of 0.414 Ib./hr./eshp. 

The high compression ratio-12 to 1 
—helps give the Tyne good fuel econ- 


omy. Also keeping flic specific fuel con- 
sumption down and improving the 
Tyne's power output, arc design im- 
provcinaits allowing use of higher flame 
temperatures for takeoff an^ cruising 
without impairing the cuginc’s ova- 
haul life, 



Dcsign of the R.B. 109 Tyne was 
laid down in 1953, and following exten- 
sive tig testing of indh'idual assemblies, 
three experimental engines were built 
and arc now on test- The engine will go 
aloft fot the first time in a Lincoln fly- 
ing test bed eatly in 1956. 

Later plans call for the installation of 
the engines in Ambassador aircraft 
which will be put in scheduled freight 
service by British European Airways 
(.\\V June 27, p- 9), The plan is similar 
to Roils’ procedure with the Dart, Four 
Darts, installed in two Dakota freight- 
ers. amassed 4.000 hr. of operational ex- 
perience, which proved very laluablc in 
the engine’s development, according to 
1. D. Peatson, managing director of the 
company’s Aero Engine Division (AW 
Oct, 17. p.46), 

Split Compressor 
The Tyne’s high-pressure compressor 
is drii’cn by its own turbine, while the 
low-pressure compressor and the pro- 
peller .ire driven bv a separate turbine 
whose shaft is inside the hollow high- 
pressure shaft (see sketch). 

Coupling between the low-pressure 
shaft and the propeller is an epicyclic 
reduction gear, the infernal mounting 
of which has been designed to damp out 
vibration. 'This inaeases reliability and 
p,issenger comfort. Rolls say- 

,A single throttle lever interconnected 
«ith the propeller controller governs 
Ihe engine. \\'orking with an automatic 
temperature control, this maintains the 
coneef relationship between power and 
prop speed at varying temperature, alti- 
tude and speed conditions. 

’The engine maintains high propeller 
speed witfi minimum power under ap- 
proach conditions to insure fast thrust 
response if eme^enev acceleration is 
required. 'The "rVue incorporates re- 
verse propella thrust to help brake the 
aircraft. 

Provision is made for anti-icing of 
compressor blades, following Rolls’ icing 
tests on axial-flow jet engines. TTie de- 
icing system for the propeller, spinner 
and air intake leading edge follow the 

S eneral lines of the Dart system, which 
as proven very satisfactory, according 
to a company spokesman. (Details of 
the Dart 510 anti-icing and propeller 
control system were reported in AW 
June 6, p. 88.) 

Rolls also has drawn on extensii'e 
bench and flight tests with the Dart in 
designing safety features to protect the 
Tyne in event of engine or control sys- 

The latest in the Dart turboprop 
family, the R. Da. 7. produces 2,105 
eshp. for takeoff at sea level- 
'This engine is basically a more powa- 
fiil Dart 510, with internal changes 
leading to a greater airflow through the 
engine and a third stage added to the 
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REASON 1 

Interesting, erealive work in modern, expend- 
ing foeililies , , , Association with electronics 
industry leaders , . . Top income, excellent 
odvoncefflent opportunity. 



REASON 2 


the Johns Hopkins University or the University 
of Morylond. 



Ideol geogrophie locotion in the beautiful 
Chesapeake Bay country ... 38 miles from 
the Nation's Capitol, 1 98 miles from New 
York. 

you MN 66 SUR£...ifl ir^ 

y Wiestin^house 


electronic engineers: 


Here's Why So Many 

EXPERIENCED 



W^stinghouse 


BALTIMORE DIVISIONS 


"Who II .. .. ... „ 

in the fields of— CIRCUITRY • 

e SERVOMECHANISMS • PACKAGING < 
VIBRATION e TRANSFORMERS • FIRE 
CONTROL • RADAR • COMPUTER DESIGN 
AND PROGRAMMING. 


Why do they prefer Westinghouse? An ideal combina- 
tion of interesting long-range advanced development 
work; top income and outstanding benefits has led 
to this preference among esperienced electronic 
engineers for the Westinghouse Baltimore Divisions. 


Are full details available? A full 
description of the projects, op- 
portunities, professional recog- 
nition and benefits of profess- 
ional employment at Westing- 
house is contained in our 24- 
page brochure .“Gateway to an 
Engineering Future.” Send for 
your copy today! 


Technical Director, Dept. 268 
tVestinghouse Electric Corporatit 
2519 Wilkens Avenue 



Please forward at once a copy of your brochure . . . “Gate- 
way to an Engineering Future.” 


Name 


Address. 






.State 





ELECTRONIC mSTER/l/IIND 

. mw VAHGUASD IN THC SKY 


THESE RADAR COMPONENTS fabricated by Lavetle help make 

advanced concepts in the use of electronics a working reality. Lock- 
heed’s unique picket plane is such— a complete airborne radar search 
and control center for both offensive and defensive operations. Images 
fed by the "piggy-back" radar to the control center radarscope give 
altitudes of all aircraft within radar range. 


Radar Reflector and Reflector Support for the plane's complex 
height finding system were designed and produced by Lavelle in 
close cooperation with Philca Corporation. Like the intricate Radar 
Console housing, also made by LavelU for Philco, they are typical 
of the precision components fabricated by Lavelle for leading elec- . 
tronics, jet engine, and aircraft manufacturers. 

A new brochure describes Lavelle's specialized fabricating facilities. 

Write for a copy without obligation. 


LAVELLE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 


R. Da. 7 Dart 

I Talcofl 

Power l,910sbp„ 505 lb. thrust 

Total equivalent power. .2,105 eshp. 
> Representative Cruising at 20,000 it. 
Total equivalent power.. 1,525 eshp. 
Specific fnd consiimptioii 

0-57 Ib./hr./eshp. 

» Weight 

Net dry weight 1.201 lb. 

Specific weight 0.57 Ib./eshp. 

• Dimensions 

Length to cone fitting line -.90.8 in. 
Diametci J7.9 in. 

• Ptopcllcs Reduction Gear 

Ratio 0.095 to I 


tutbinc to lake full advantage of the 
increase in power (AW Dec. 13. 1954, 
p, 47). Rolls says the R- Da. 7 gives 
540 eshp. mote than the Dart 510 at 
representatire cruising conditions, and 
with .1 marked reduction in specific fuel 

Full takeoff power of the new Dart 
is 2,105 eshp., but Rolls says this is 
more than will be needed for many con- 
ditions and the engine will be de rated 
to suit particular takeoff requirements. 

Orerall dimensions of the R. Da. 7 
are the same as those of the 510, but 
specific weight has been reduced to 
0-57 Ib./cshp. 

The R. Da. 7 is expected to be avail- 
able for BEA’s Viscormt Major 806s by 
September 1957. It utII give these 
planes a cruise yreed of 360 mph. The 
earlier R. Da. ^ Dart will go into the 
Viscoimt Major 800, which will cruise 
at 320 mph. 

Navy Awards New 
Weapons Contracts 

U. S. NasT's Bureau of Ordnance is 
working on nc\s' weapons and pro- 
pellants. it was indicated last week in 
the Commerce Department’s contract 
svnopsis. Two major contracts, tohilling 

5758.000, were awarded Convair Div., 
General Dsnamics Corp. The awards; 

fob orders in connccHon vs ith special 
weapons program. $408,000, and field 
engineering and technical seniee, 

53.80.000, went to Consnir. 

,\ contract for field services of engi- 
neers and technicians in connection 
with special weapons, amounting to 

570.000, was given to Fairchild Guided 
Missiles Div., Wyandaneh, Long Island. 

,A 550.000 job order for special 
weapon test sets and associated equip- 
ment. svas awarded to Hycon Mfg. Co., 
Pa.sadena, Calif, 

Research and development contract 
in connection with hybrid propellant 
(solid-liquid), amounting to 580.1 58 
was awarded to Experiment, Inc., 
Richmond, Va. 
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PRODUCTION 




bce.ausc cmplomcnt in the division is 
800 above flic average 1954 employ- 
ment figure, and new employes ate gen- 
erally less safety conscious tlnm older 


Working Together 

The division’s safetx' officials luve 
found that it pays to get the coopera- 
tion, as distinguished from the obedi- 
ence. of the svorker. 'Hiev have learned 
that resentment tesiilts when a "do and 
don't" approach is tried. 

"People get fed up with rules," one 
safety spokesman explained. "We try to 
get the cooperation of the worker 
through an appeal for his safety and that 
of his co-worker, instead of presenting 
hinr w ith a set of safety rules. Instead, 
"rules" are presented to him in the 
form of "safety procedures." These ate 
issued as vest-pocket-size pamphlets for 
each project. 

In its appeal to tlie notkers. the di\i- 
sion relies hcasily on posters. These 
are generated tight in the division 
through collaboration of safety section 
petsoimcl and the ad\ ertising art group. 

Posters ate lithographed in the divi- 
sion to keep them on a current basis— 
.some arc tied in closely with seasonal 
chaitges to stress the need for off-thc- 
joh safety as well as in-plant safety, 'flic 
feeling is that if the worker becomes 
safety-minded off the job, he will bring 
his safeh' consciousness to work with 

Posters a'rc changed every month so 
they don't become monotoiious mes- 
sages. Rarelv arc repeats shown, except 
when the poster is nnusnal or when 
accidents iit a particular categorv arc 
frequent. 

Tile division’s general approach to its 


Douglas Safety Program Pays Off 
In Saved Time, Money and Lives 


Santa Monica, Calif.-.\ lesson in the 
implementation of plant safety, a much- 
handied expression that is easier to 
pronounce than institute, can be 
learned here at Douglas .-\ircraft Co.'s 
Santa Monica Division, the nation’s 
safest aircraft plant by tlic reckoning of 
Ills National Safety Council’s Acronau- 
ficol Industries Section. 

Just liovv inucli of a life, time and 
money saver safety can be (and the 
means of making it something mote 
than a slogan) is evident from the di- 
viaon’s program which involves the 
active piirtici|>ation of management and 
production foremen as well as the gen- 
eral work force. 

Meetings, competitions, posters and 
surjirisc inspections arc all part of the 
plan which paid off in 1954 with a rate 
of 0.67 accidents pet million man- 
hours worked by mote tlnm 18,000 em- 
ployes. 

lor the first six months of this 
year, the rate was 0,7’. somewhat bet- 
ter than the 0.74 rate established dur- 
ing tlic same period last year wlicn 
Santa Monica was named the country’s 
safest plant in its field. (It received tiic 
same honor in 1955 and has lin|xs of 
earning it again this year.) 

Tlic improvement in safety also has 
paid off in dollars and cents. Last year, 


Santa Monica's average cost of injury 
per cmplovc was S0.99. In 1953, it was 
Sl.OS, and, in 1952, S1.78. 

Runners-iip in the safety contest last 
year were Northrop Aircraft, with a 
rating of 0.75, and Nortli American- 
Dovvnev. with 0.79. Ihc industry-wide 
average was 2.28. 

Santa Monica is partienlarly pleased 
with this year’s performance thus far 
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BENDIX-PACIFIC SPECIALIZES IN AIRBORNE RADAR 


WHICH IS YOUR RADAR REQUIREMENT? 
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poster messilges boosts safety costs, but 
safeti-program officials feel it pays off 
ill tlie long run. 

Anotlitr iiieins of getting and keep- 
ing workers interested in safety is the 
use of mos ics on the need for pctsaiial 
protectisc equipment and tlic wrong 
and right way to do a job. Vt'orkers are 
•idsiscd. too, of the cunent safety 
standing of the division. 

Question-Answer Sessions 

bring workers in groups of about 2J 
into departmental safety meetings called 
by the foreman and the safety engineer 
of the partieular plant section. Meet- 
ings are sLinted to highlight the ex- 
jTusures lelated to specihe jobs. The 
workers are urged to [sarticipatc in 
qnestion-.iiid-answer periods and to 
make safely proposals as a means of 
getting the shop \icwpoint. 

•\t these meetings, svorkers ate en- 
couraged to make full use of the plant 
suggestion system, to iiiiprore safety. 
Cash is awarded winning sn|gestions. 

Projected for the near future is a 
safety program dirccHid ton-ard office 
and tcamical personnel to reduce the 
number of accidents in this category. 
While shop lost-time accidents at tlie 
disision have folloncd a sharp down- 
ward trend in the last four years, the 
lost-time experience for office and tech- 
nical help during the same period h.is 
remained on a relatii’c plateau. 
Surprise Inspeetieni 

A big factor in the operation of the 
overall safety ptogtam is the practice 
of liai ing an inspection team (comprised 
of two foremen) make uiiamiouncexl 
visits to departments of manufacturing 
projects, to detect unsafe working con- 
ditions and habits, pour housekeeping 
and faulty protective equipment. 

,\11 inspection teams are picked by 
the plant’s general superintendent. No 
advance notice is given as to the com- 
position of the team. The team makes 
a wtitfcii report of its inspcction-thc 
original goes to the department fore- 
man and copies to the project head, 
general supcimtendent of iiiaintcnaiice, 
and superintendent of safety. 

Inspections ate conducted approxi- 
mately once each month and oftener for 
a department where many violations 

A succeeding inspection team is fur- 
nished with a copy of the prcsimis 
team's report. Since department fore- 
men know this, it in.surcs that corree- 
fivc action will be taken with regard to 
anv violations which ate noted. If a 
department's poor record continues, 
chances arc its foreman will he replaced. 

Relative standing of the departments 
is displayed on a safetv performance 
board to serve as a spur for the ones 



For further defoils write M. 1. TAYIOR 
CONVAIR Engineering Personnel Dept. RR 
Fort Worth, Texas 
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. . . and cuts the size 
and weight of cabie 






PROBE and DROGUE 
ji Refueling gives RANGE UNLIMITED 
y to the CHANCE VOUCH! F7U CUTLASS 


lERC "Hard Mounts" permit operation of electron 
tubes at full rating at ambients up to 175°C 
without exceeding maximum bulb temperature. 
Resonance-free up to 2000 cps, "Hard Mounts" 
withstand highest shock and vibration in any 
equipment-give best cooling, failure-protection. 


InlBfnational ^ 


Three Aircraft Firms 
Make 9-Month Reports 

Three major aircraft manufacturers 
ha\-e recently released healthy financial 
reports cm'cring the first nine months 
of 1955. TliC) were: 

• Ifnitcd -Aircraft Cotp. and its do- 
mestic subsidiaries reported a net in- 
come for the nine months ending 
Sept. '0 at S22.7?2.9-19 and total 
shipments of 5511.041.710. N'ct in- 
come for the quarter ending on the 
Mine date totaled 57.450.211, while 
shipments were recorded at 5151,- 
952.035. 

Earnings on the coinnimi stock, 
based on the mimber of shares mit- 
standing as of Sept. 50. amounted to 
51.47 pet share for the quarter and 
54.49 for the nine months after pro- 
s isions were made for dis idends on the 
preferred stock. Contracts, orders and 
goseinment letters of intent amounted 
to approNimutcly Sl.275.000,000 a.s 
compared with 51,323,000,000 on 
June 50. 

• Bell .Aircraft Cotp. annonneed its net 
income at S4.374.75ft and sales at 
5134,502,405 for the nine-month 
period ending Oct. I as compared 
with 54,995,542 and S15ft.S84,15l 
rcspectivclv met the same period of 
1954. 

Unfilled orders on Oct. 1 amounted 
to 5241 million. Bell also reported that 
its net working capital increased by 53.- 
597 630 during the period for a total of 
522.S9S.416. 

• Chance A'oiight .Aircraft Inc, re- 
ported a net income for the nine 
months ending Sept. 50 at 52.794,099 
{52.59 per sliarc on common stockl. 
and a net for the qiiartn ending on 
the same date at 5!.05b.057. Sales 
of aircraft, guided missiles, jxirts and 
scrsiccs for the quarter totalled 555,- 
851.925- 

Unfillcd orders, which included let- 
ters of intent, amounted to approxi- 
matclv 5162 million as compared with 
51S2.700.000 on June 30. 


BuAer Conlracts 

The following contract awards of 
$25,000 and more have been announced 
recently by the Bureau of Aeronautics, 
Department of the Nasw, ^^'ashingto^ 
25. D, C.: 
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DOUeiAS A40 SKTHAWK USES IIOHTWEIOHT GENERAL ELECTRIC CONSTANT SPEED DRIVE. 


How G-E constant speed drive’s unique design 
improves Bantam A-bomber performance 


The unique ball piston design of the General Electric 
9 KVA hydraulic constant speed drive improves the 
performance of the Douglas A4D Skyhawk by pro- 
viding a more reliable drive of reduced weight and 
siTe. The simplicity and symmetry of the few moving 
parts also permit the drive to run "full of oil" in a 
completely oil-filled system. 

OIL-FILLED SYSTEM 

DRIVE 

OIL 

RESERVOIR 


ADVANTAGES OF G-E OIL-FILLED DESIGN 

LESS WEIGHT no scavenge pump or vent line required 
SMALL OIL RESERVOIR no space needed for deaeration 
ALL-ATTITUDE OPERATION not affected by aircraft 


SIMPLIFIED COOLING circulating oil cools all drive 






The General Electric hydraulic constant speed drive 
is currently being built in 9 and 20 KVA sizes. Drives 
can be built up to 60 KVA covering a wide range of 
speeds and many design variations. 

FOR SPECIFIC INFORMATION on how a G-E constant 
speed drive can be designed to suit your particular 
application, contact your General Electric Apparatus 
Sales Office. For further technical information on 
these G-E drives, write for bulletins GEA-5979 and 
GET-2480. Address request to: General Electric Co., 
Section 221-5, Schenectady 5, N, Y. 


components 

POSITIVE LUBRICATION all moving parts operate in 
oil bath 


Tigress is Our Most imporfanf "Product 

GENERAL® ELECTRIC 









Here’s where G-E heating equipment can help you 
keep components at operating temperatures 


Whenever your equipment, complete 
systems, or manufacturing process re- 
quires the addition of heat to assure 
proper functioning. General Electric 
specialty heating equipment can help 
you quickly and economically. 

Problems of supplying heat at high 
altitudes, keeping critical fuels at 


sile components in a “ready to fly" 
condition, providing the best thermal 
environment for manufacturing proc- 
esses, reducing dangerous component 
icing in Bight, helping to keep personnel 
comfortable when exposed to extreme 
cold, providing the optimum operating 
temperature for electronic and hy- 
draulic components, duplicating high- 
temperature conditions for structural 
testing, and many other special appli- 
cations have all been solved by General 
Electric specialty heating equipment. 


LET US ANALYZE YOUR SPECIALTY HEATING PROBLEM 


A General Electric specialty heating ex- any specialty heating problem, contact 
pert is available to work on your particu- your G-£ Apparatus Sales OfBce or send 
lar heating requirement. So, if you have coupon below for more information. 


GENERAL 



ELECTRIC 



Industry Enlarges 
Suj)er- Alloy Capacity 

new fucilitr chp-.iblc of producing 
^50,000 Ih. ;i month of siipcr-iilloy 
•slccis for manufacturers of jet engines 
r.nd otlicr liigli-qualits inchil products 
has been opened at \\'alcr\'iiet. N- Y.. 
bv Alkglicny LiidUim Sled Corp. I'lic 
new plant guarantees availability of 
.siiper-alloss, tool steels and liigh-quality 
•stainless for some time to come, the 
company savs. as its ca|»cit\ is ten 
times present demaiid. 

-Allcghcns’s nc« W'atavlict melting 
department uses the coiisiuii.ihic elec- 
trode process for producing qu.iUty 

Like indurtion vacuum melting, it 
is designed to eliminate production 
difficulties encountered when alloys con- 
taining appreciable amounts of titanium 
and aumiiniim arc used for fabricating 
parts such as jet engine futbinc wheels. 
'ITicsc alloys arc difficult to u ork when 
made by eonvastional melting practices 

III the cousninablc electrode process, 
the electrode is cast of a predeter- 
mined composition alloy from a large, 
production-size electric furnace air melt. 
Tlie electrode is then rcmcltcd under 
\Ticuum by arc-mclting. producing a 
liigh-qualits' product. 

The two-stage process, with the sec- 
ond stage done under vacuum, results 
in a product with these adsaiitages 
ovCT elircct-arc melted furnace ma- 

• Higb d<^ree of cleanliness, through 
removal of non-metallic inclusions 
(such as titanium oxides, nitrides and 
carbonitridcsl and excess guscs- 

• Better liomogcncih'. through control 
of the segregation ofhigli-dcnsih mchils 
such as molyhdemmi and tungsten in 
the center of large billets. 

• Improved wo^abilily and ingot 
soundness, resulting in increased yields. 

• General improvement of mccUimical 
properties. 

Allegheny Ludliim states that the 
final produet eom|Xites favorably with 
metal made in the induction-heated 
lacuiim furnace {AW Sept. 6, I9i-1, 
p. d2). 

To date, the consumable electrode 
process has been used to make nickel- 
base supcr-allov ingots up to 12 in. in 
diameter and sveigTiing 1,000 lb„ and 
iron-base supcr-allors 16 in. in diameter 
and weighing - 2,060 lb. 

The company sees possibilities for 
the production of liigh-piiritv ingots 
from the combinaKoii of the consum- 
able electrode and the induction s'.ic- 
nunr processes. The electrodes svould 
he cast from a vacuum induction melt, 
and then rcmcltcd under \-acunm Iry 
the consumable electrode process. 




Checkout Test Unit has charged the system with high pressure gases 
at 6000 psi, aecurotely checked pressures of all gases and fuels. It has made 
a complete, positive Go ond No-Go checkout of the electrical 
including power supplies, On many o lounching site this 
test unit, another product of Greer engineering, insures 
that costly missiles will come unfailingly to life 
ot the count-down. 


Operafiou Biy 

Sure, sofe lifting of heavy oircroft calls for this 
Greet Hydraulic Jack Power Supply Unit which operates up to 
eight jocks simultaneously under every condition of climate or location 
. . . from — 65' to + 180" F. . . , sea level to 6000 feel. 



Write or call for details today! 

GREER HYDRAULICS INC.*N.Y. INTERNATIONAL AIRPORT* JAMAICA 30. NEW YORK 


w 
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PRODUCTION BRIEFING 


^McCauley Industrial Coip,, Dayton, 
Oliio, has appointed Standard Aero 
Engine Ltd. of VViimipeg, Manitoba, 
as a Canadian distributor for its pro- 
pellers. 

► Marion Electrical Instrument Co. 
recently transferred all operations to a 
new, haif-million-dollar plant at Grenier 
Field, Manchester. N, H, Airport loca- 
tion makes possible rapid liaison with 
customer plants. 

► Bristol Engineering Corp. has leased 
a 33,000-sq. ft. factory builtling in 
downtown Bristol. Pa., to house its 
Electronic Di'ision and experimental 
and fabrication shops, incUiding facili- 
ties for testing various aircraft compo- 


► Fairehild Engine Division, Fairchild 
Engine & Airplane Corp., has moved 
to new facilities at Deer Park, Long 
Island, N. Y. 

► A spray header system 1 5 ft. long, 
using 82 ft. of Koroscal high impact 
rigid pipe, has been constructed by 
Barber-Webb Co., Los Angeles, for 
metal bond cleaning of airframe parts 
where exterior exposure to acid would 
cause metal corrosion. 

► American Aimiotive Corp., Miami, 
Fla., was sold to the Bankers Life and 
Casualty Co,, Chicago, and will be 
headed by Charles E. Lewis. It is ex- 
pected that facilities will be expanded 
under the new ownership. 

► TV camera is used on a 55,000-ton 
forging pre.ss in the U- S- Air Force 
Heavy Press Plant at the Aluminum 


Company of America’s Cleveland 
^Vorks- The camera, located in tlic 
press foundation, indicates excessive 
off-center loading that nright unbalance 
machine's accuracy or cause damage to 
tire press. 

► Lycoming Division, Avco Manufac- 
turing Corp., Stratford, Conn., is using 
Jmpco RC-2 compound to seal radial 
aircraft engine parts following cooling 
slirinkagc. Developed by Bakelite Co., 
RC-2 is conspounded and supplied by 
Impco, Inc., Cranston, R. I. Bakelite 
reports a 20% sasang in production 
cost and -10% reduction in cycle time 
witli this nesv compound. 

► National Plating Co., National City, 
Calif,, has received the first subcontract 
order for chemically milled aluminum 
doors and doublers on Convair's super- 
sonic delta-wing I'-102A all-weather 
interceptor. 

► Kaiser Aluminum & Chemical Corp. 
is expanding capacity at its Trentwood, 
Wash., rolling mill for stretching alu- 
minum alloy plate for aircraft struc- 
tures. The tompany is doubling the 
power of its present 5-niillion-lb.-pull 
plate stretcher and will also add another 
5-million-lb. unit. Otlicr new equip- 
ment includes plate heat-treating facili- 
ties capable of handling 2 million lb. 
a nronth. high-speed cutting and shear- 
ing units and a variety of other plate- 
handling machines. 

► Fisclict & Porter Co., Ilathoro. Pa., 
is installing instrumentation system for 
a fully automatic altitude test chamber, 
measuring 24 ft. in diameter, erected 
bv Douglas Aircraft Co. at Tulsa. Cost 
of the test eltambcr is more than 
51 million; the instrumentation ousts 
approximately S140.000. 


► International Business Machines 
Corp, has formed a Military Products 
Div. to operate as a self-contained en- 
gineering. manufacturing and adminis- 
trative unit with Charles F. McElwain 
as general manager. Administrative of- 
fices of the new division will be at 
IBM headquarters iu New York City, 
research ciiginccting and manufacturing 
facilities will he at Kingston and Vestal, 
New York. 

► Convair Div. of General Draaniics 
Corp., Fort Worth, has ordered more 
than 5650,000 worth of titanium bolts 
from Standard Pressed Steel Co., Jen- 
kintown. Pa. The 5.000 lb. of titanium 
bolls on order can replace 8,750 lb. of 
steel bolts. 

► Chance Vought Aircraft Corp., 
Dallas, has set up a records management 
program to save file storage space. Last 
year 425 file cabinets were released for 
re-use through transfer of material to 
a central stor.igc unit and 1,600 boxes 
of records were destroyed. 

► Plastic and Rubber Products Co. has 
received official Air Force approval of 
their compound No. 4007-70, which 
meets MIL-P-18917 for high tempera- 
ture liydraulic applications. 

► Atomic Instrument Co. lias acquired 
controlling interest in Kaye Develop- 
iricnt Co.. Inc., manufacturers of color 
evaluation instruments and detection 

► A miniahice film technique, known 
as pliotofluorography. brings industry 
an economical X-ray method, with re- 
duced film and processing costs. It 
has been applied to X-ray inspection 
of heavy industrial products such us 
custing.s. ordnance and weldments, where 



voltages in the range from 250,000 to 
2 million are required. 

► Scintilla Div. of Bcndix Aviation 
C;otp. will complete its $2-inilliou ex- 
pansion program by the end of this 
year. The program includes facilities 
for manufacturing and research, 

► West Coast Div. of H&B Machine 
Co., luc., will gain a 50% increase in 
capacity to produce structural parts for 
military aircraft when it moves to its 
new plant at 10117-21 Jefferson Blvd„ 
Culver City, Calif. 

► Mid-Air Equipment Corp., 51 5 West 
9th St., Los Angeles 1 5, Calif., has been 
formed with Gerald W. Middv as ptes- 
ident and Peter DcVerc as vice presi- 
dent. The new finn offers complete 


Mighty Mouse 
And 


The Sahre 


"Clean” F.86D Sabre lines up on target 
(right). Ready for the kill. Sabre's 
belly rocket pod drops outomaticallv 
(below right) and first rocket starts oil 
its way in stream of black smoke. A 
fraction of a second later, a full volley 
of Z.75-iiich Mighty Mouse rockets arc 


territorial coverage for aircraft and com- 
ponent manufacturers as well as aircraft 
brokerage and aviation consultant serv- 


► Commercial Research Laboratories, 
Inc., recently purchased by George L. 
Nankervis Co., will continue to oper- 
ate vvitli its own personnel under the 
direction of Claude E. Cox, former 
president, as Coinincrcial Research Div. 
The compaiiv manufactures lab and 
production test equipment for the air- 
eiaft industry. 

► Sperry Gyroscope Co., Ltd., Brent- 
ford, England, will serve as an overseas 
manufacturing .source for k'ickers, Inc. 
aircraft hydraulic systems, Tlic two 
plants arc divisions of Sperry Rand 
Corp. 


► Mergers: Kclite Corp. lias absorbed 
Cliemtox Co., Ltd., which becomes the 
Kelite Hawaii Factory Branch at 1052 
S. Bcrctania St., Honolulu 14, with 
David H. W'arnct. fonner president as 
manager. , , . United States Gasket Co., 
Camden I, N. J.. and Belmont Packing 
& Rubber Co., Philadelphia 38. Pa., 
have consolidated tlicir product lines, 
sales organizations and activities under 
U. S. Gasket-Belmont Packing, with 
Harry Stott as general manager. . . . 
American Relay & Controls, Inc., for- 
merly a subsidiary of Olimitc, merges 
with Oliinitc M.iiiufacturing Co., 
Skokie. 111. . . . Plieoll Mfg. Co.. Chi- 
cago. manufacturets of screws, nuts, 
holts and special fasteners, has pur- 
chased Voi-Shaii Mfg. Co., Inc., Culver 
Citv. Calif., which will operate as a 
subsidiary of Phcoll. 
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OFF TO A GOOD START... 


When the pilot completes his cockpit check list 
and engages the starter, the 6-57 is oft the 
runway in the fastest lime possible . . . because 
Olin Starter Cartridges supply instant, reliable 
starting energy at the flick of a switch. With 
split seconds often the difference between 
successor failure in an aircraft's tactical mission, 
designers and engineers now increasingly look 
to solid propellants as the easy-to-carry, easy-to- 
use answer to eliminating cumbersome ground 
accessory equipment. 


Olin Explosives Division experts have already 
helped crack many a tough Jet-age nut, The fact 
that their unmatched knowledge and know-how 
is automatically placed at the disposal of a 
manufacturer is one important reason Marlin 
and many others are calling on Olin in an 
increasing number of problems. It may be that 
creative utilization of solid propellants and ex- 
plosives offers the best and fastest answer to 
some of your own present problems. A call to 
Olin will soon have you talking to men who 
can provide you with technical assistance. 









are the right 
answers to all your 
valve problems 
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NORTH AMERICAN’S 
Columbus Division 
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ENGINEERS 

complete design facilities 


in OHIO 

Engineers at the Columbus Division of North American 
Aviation, utilizing the most modem test and development 
facilities, are achieving nesv design successes for the com- 
pany that has built more airplanes than any other in the 
world- Included is the Navy's latest FURY JET, the FJ-4. 

design and lest. 

HIGH OPPORTUNiTiES FOR EXPERIENCED ENGINEERS: 
Aerodynaraicists. Thermodynamicists, Dynamicists, Pre- 
liminary Design Engineers, Wind Tunnel Model Designers 


and Builders, Flight Test Engineers, Mechanical Engineers, 
Civil Engineers, Electrical Engineers, Aeronautical Engi- 








:ellitc is scheduled for 
IS will depend 
ccurale mechanical 
power transmission equipment, such as the intricate 
mechanism shown here which Western Gear de- 
signed and manufactured for classified missile and 
rocket application. 

If yours is a problem requiring utmost precision in 
the transmission of motion or torque through mechan- 
ical means, Western Gear is confident of its ability 
to solve it. Sixty-seven years of experience is avail- 
able without obligation. Address General Offices, 
Western Gear, P. O- Box 182, Lynwood, California. 




TAKE THESE LABELS 
OFF YOUR EQUIPMENT 


USE ONLY 
3 AMP. FUSE 



USE HEINEMANN 
CIRCUIT BREAKERS 


The "buyer beware” approach gets nowhere with 
good customers ... or in promoting a good reputation. 

When a fuse blows there is more than a chance that 
it will be replaced with the wrong rating. When a 
Heinemann circuit breaker trips, there is never that 
chance. With just a flip of the handle, service is im- 
mediately restored. The rating is a permanent part 
of your equipment. 

Moreover, since Heinemann circuit breakers em- 
ploy a hydraulic-magnetic time delay principle, their 
rating is unaffected by ambient temperature. Hot or 
cold, the rating is always the same. 

Heinemann circuit breakers are available in odd 
and fractional ratings, with time delay characteristics 
to fit the particular needs of your equipment. 


sttWST»uaioHS«»«“ 


Send lor your copy oj the CircuitBreaker 
Engineering Guide, Bulletin 201, 


HEXNClVIAlSrN 




AVIONICS 



DATA HANDLING STATION 

FUNCTIONAL DIAGRAM 


TO ANALOG COMPUTER 
I (FLIGHT LOADS 
SUMMATION. DYNAMIC 
STABILITY PROBLEMS) 


New Convair Facility Given Task 
Of Speeding Aircraft Design Flow 


By Philip J. Kloss 

San Diego— Con\air’s recently com- 
pleted data reduction-processing eentcr 
is scheduled to go into full oper.ition 
here next week with the assigned tasks 
of stepping up the design flow of new 
aitfiame.s and soKine such problems 
as the flight loads on the F-lfl2.\. 

Consiiit officiats hope that the 
facilib, one of tlic most versatile of 
it kind and equipped with a Reining- 
ton Rand 1103 digital computer (at 
an annual rent of S500.000) and a 
S2-million GflO-amphficr analog com- 
puter, will speed airframe designs by 
slashing the time now required to con- 
vert reams of flight-test data into 
manageable information. Tlic center— 
built at a cost of 5500,000 exclusive 
of the cost of the analog computer— 
also will enable Convair engineers to 
explore problems they presioush liad 


to by-pass l>ct-.mse of tlic vast amount 

tlic time requited to process it. 

It is expected to sa\c Coinait several 
hundred thousand dollars aimually 
oser previous manual data reduction 
methods, aside from the time saving, 
oil which it is difficult to place a price 
tag. 

Jack of Many Trades 

0|x.'ratiiig trom raw data obtained 
ftom KM't'Nf telemetering, or FM 
signals recorded in Right on an air- 
homc tape rccotdcr. the new Convair 
data station can ptmide: 

• Time histors’ of tlie flight, slinsving 
iiirplane altitude, airspeed, control 
surface position and siiiiilat functions 
for significant portions of the flight. 

• Analog computer input voltages, 
proportional to airplane flight func- 
tions, which enable the computer to 


calculate dynamic aircraft performance 

• “Quick-look" type information wliidi 
enables engineers to locate a particular 
portion of a long flight test tliat is of 
particular interest and warrants mote 
dehiilcd examination. 

• .Arwlog-to-digital conversion of FM 
signals to punched cards for automatic 
t.ibulation, plotting or use by the 
digital computer. F.quipmcnt for con- 
version to tape may be added latcr. 

TTie solution of flight load problems 
on the l-'-102.\ is one of the most im- 
portant uses to which the new data 
cenfet will bo put. Convair prefers 


instead of employing strain gages. This 
involves the installation of a large 
mimbet of pressure transducers, which 

tioiis along tlic wing chord and sjmh. 

lundiiig the total load on the wing, 
for instance, insolvcs the integration 
of hundreds of these individual pres- 
sure measurements over the entire 
wing .surface— pressures which may bo 
varying at rates as high as dO cps., 
according to Estes. Individual pres- 
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Looming large in Aviation’s future is the work being done today by 
Menasco engineers in the use of titanium alloys and other special metals 
in landing gear. Experiments indicate savings in weight up to 40% over 
certain existing designs will be possible with titanium, another step for- 
ward in Menasco's constant striving for a stronger, lighter, more efficient 
and compact landing gear. Pictured above, is the titanium alloy forging, 
developed jointly by the Navy's Bureau of Aeronautics and Menasco. 
from which the outer cylinder of the Lockheed P2V-4 Nose Landing 
Cear will be fabricated. This forging is the largest yet in this high strength 
alloy. Design accomplishments like this help maintain Menasco leader- 
ship in the highly specialized Held of landing gear manufacture, and is 
the reason why leading airframe companies look to Menasco in meeting 
tomorrow's design problems today. 


FIRST 

IN development 
IN quality 
IN service 
IN delivery 


Specialists in Aircraft Landing Gear 

menasco manufacturing company 

ITH SAN SERNANOO (OUIEVARO, CURBANK, CALIFORNIA 





siircs ]>ciiig totaled must he fiiosc 
measured at tlie same instiint of fliglit 
test time. To do tliis mamialh is so 
OUTU helming a job as to nuke solu- 
tion impractical. 

'I'hc new data station, however, can 
accomplish the job quickly in a series 
of steps performed in the analog 
computer. 

A tape containing a record of 
\oltagcs measured along a eliord-wise 
row of pressure sciisor.s at one particu- 
lar station along the wing's span feeds 
these \olhigcs to the analog conipntcr 
uliieh integrates them. Tlic resulting 
partial solution is then eomerted back 
lo h'M and recorded on the .same tape 
from wliicli tlic original ptcssiire 
signals came, in order to maintain the 
proper time relationship hch'cen the 
original signals and tlic partial soin- 

Anotlicr partial .solution is otitaiiied 
by feeding tlic computet nifh chord- 
wise pressure soltages from another 
station along tlie wing span, and re- 
corded on the tape. W'licn tlie einn- 
])lctc M'iiig area lias been coi'cred by 
tlic scries of chord-wise integrations, 
the resulting partial solutions arc then 
fed back into the computer which inte- 
grates them span-wise to arrive at tlie 
total wing loading. 

Dynamic Performance Studies 

Possibly one of tlic Coiii'air data 
station's most useful capabilities is in 
connection nitli dinamic performance 
studies mn on its analog computer. 


Ordinarily an analog computer is set 
up ill piecemeal fashion using approxi- 
mate data obtain from wind-tumiel or 
fliglit tests to siniuiatc tlie jxirfomianee 
of the aircraft under study. 

Unless tlic computet aeeiuately 
simulates airplane characteristics 
through a wide t.ingc of conditions, 
flic accuracy of computer calculations 
oliviously suffers. 

W'itli its new data station. Convait 
is able to feed into its analog com- 
|Hitcr an airlxinic tape record of actual 
in-flight airplane control surface move- 
ment. tiicn directly compare the com- 
puted effect of such movement on 
airjslnne speed and attitude with the 
aetiini plane .speed and attitude cxpcci- 
enced in fliglit. 

If tliere is anv serious discrepancy, 
tlic Ciiginex.rs re-rig tlic analog com- 
puter, then re-nm the tiqx; for amitlicr 
eam|Xirison. Once the analog computer 
diipUe-atcs airplane performance, it 
can be used to determine airplane 
re-actions to conditions whicli iniglit l>c 
tixi ri.skv to try in flight without first 
detennining wliat can be cx|x:ctcel. 

Coinair already has tried out tliis 
dvnamic .sistcm of comparing actual 
and toni)Mited performance on two- 
dcgrcc-of-frccdoin studies, according to 
Cliarles R. Kstes, second in command 
at tile data station. I'lstes says Convair 
c.xpccts to tr\’ it on threc-dcgrcc-of- 
frccdom studies soon. 

For those situations iihcrc Coniair 
cnginccts uant to convert tape- 
iccordcd dat.a to a continuous-plot 



For research and testing 
on rockets, guided mis- 
siles and jets. Fifteen 
ronges, up to 10,000 P.S.I. 

Aircrafr research and test men 
have long needed a telemetering 
device that was highly sensitive, 
durable and yec easily disassem- 
bled for clean-out and repairs. 
The new Telcdyne is the perfect 
answer to all these requirements. 
Its bonded strain gage construc- 
tion makes it insensitive to vibra- 
tion or shock. High frequency 
response and linear output over 
full pressure range. Stainlesssteel 
pressure chamber to withstand 
highly corrosive media. Temper- 
ature compensated for zero shift 
and sensicivity change. 



TABER INSTRUMENT CORPORATION 
SECTION 49 
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cartridge 

pumps 

n T 

here’s another reason 

why original equipment 
manufacturers should 
see Peseo before making 
their pumps 



iltRODUCTS DIVISION 


Look what's happciie<l^'Ti>Jraulic pumps! Packed into the 
tiny envcloiw illust^^B above is a miniaturized hydraulic 
pump of advanced »ion— the Pcsco Cartridge Pump. 

This Pesco innoynion answers the need lor extremely com- 
pact pumps Toiyfiicc'rporation into packaged hydraulic or 
lubrication sjrtPcms. They are Pcsco-dcsigned to be integral 
components^f such assemblies, relieving manufacturers of 
of designing, producing or servicing their own 
pumpsyWiy giving Pcsco this responsibility, manufacturers 
iih pump specialists having extensive experience. The 
iged systems that operate better 
ihly arc produced with fewer headaches. 

Cartridge Pumps have all the outstanding features you 
would expect to find in a Pesco pump including “Pressure 
Loaded" bearings for longer service life and higher volumetric 
elFicicncy. In addition, they require no shaft seals or external 
plumbing connections and may be mounted in the oil sump. 
These gear-type pumps operate at pressures to 4,000 psi and 
speeds to 12,000 RPM. 

Can we work with you in designing a Cartridge Pump for 
your packaged system? Your project will receive the personal 
attention of skilled engineers to assure a successful solution. 
For details, write: PESCO, 24700 North Miles Road, 
Bedford, Ohio. 


JORG -WARNER CORPORATION 



record, the tapes from airborne or 
ground-based recorders fed by FM/FM 
telemetering systems, are placed iin 
appropriate playback units (see photo 
diagram, p. 95). 

T'he mixed frequency signal from 
the tapes is fed to band-pass filters 
which separate it into individual 
frequency modulated signals, one for 
each channel of information. These 
pass through discriminators where they 
are demodulated to give a varying d.c. 
signal whose amplitude is proportional 
to the magnitude of the function 
measured in the flight tests. The 
Convaii discriminator capacity is 25 
channels. 

The effective capacity of the tele- 
metering system or airborne recorder 
can be increased by multiplexing (time- 
sharing) slowly changing functions 
such as temperature, altitude and air- 
speed. Mullaplexed channels are de- 
commutated after they pass through 
the discriminators by a device which 
can handle up to 27 multiplexed 
functions simultaneously. 

The output from the discriminators 
(and decoromutator) can be recorded 
on a direct-writing strip-chart (for 
slowlv changing variablesl, capable of 
handling 52 channels. Or the signals 
can be recorded on bvo photographic 
oscillographs, each having 36 chan- 
nels. The same output signals can be 
fed to the analog computer, if that 
is desired. 

J o compensate for enots that would 
be introduced by variations in tape 
speed, particularly in the small air- 
borne recorder, a eonstant-frcqueiicv 
carrier is recorded on the tape simul- 
taneously with the signal intelligence. 
When the tape is played back, this 
reference signal is played through a 
discriminator and added to each data 



USRC is equally experienced in the 
fabrication and mrrrlring of metals or 
plastics— for direct reading, edge- or 
back-lightetL or window type parts. 


of complete dial and indicator assem- 
blies. This accuracy is obtainable in 
U5RC-iumished components, 

/nquiries mviled — address Dept, AW-ll 
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Twin Coach helps Boeing 
get them in the air 




The Boeing KC-135 jet tanker-transport is of vital importance to 
the national defense. The prototype of this airplane— Atnerita's first 
jet transport — is shown above. To produce and deliver KC-135s 
to the Air Force as rapidly as possike, Boeing enlisted the aid of 
Twin Coach Aircraft Division as a subcontractor for major air- 
frame assemblies. 

This important assignment typifies the way prime contractors rely 
on Twin Coach Aircraft Division. For Twin is staffed with experi- 
enced aircraft specialists to design and build tooling . . . with 
experienced aircraft production personnel . . . under experienced 
aircraft supervision and management. 

If you have an assembly you're thinking of subcontracting, call 
Twin Coach Aircraft Division. You'll be secure in the knowledge 
thatyourassembly will be built by a/rtro/r specialists— by men whose 
sole aim is to build to specification ... on schedule ... at the lowest 
possible cost. avkji 



Giant 2S‘foot 
Droop & Rein 
universal planer 
mill, only one of 


[eccmly installed 


track, 180 degrees out of phase. This 
largely cancels any noise due to tape 

Digital Facility 

The output from the discriminators 
can be fed to analog-to-digital con- 
verters where it is put into a pulse- 
code suitable for operating IBM 
card puncii machines. Ten clianncls of 
iiifonnation can be converted to punch 
cards at the rate of 100 points per 
channel per minute, a speed limited 
by the punch macliine's capabilih'. 

E\cn at this "slow" speed, one half 
hour of running time produces 30,000 
points punched into cards (an opera- 
tion that would require two or three 
man-wceks of work by ptcsiously used 
tccliniques). The punch cards can be 
used for machine sorting, correlation 
or tabulation, or they can be used to 
feed information into the Rem R.ind 
1103 digital computer. 

Every card is identified with a 
synchronizing number punch to corre- 
spond to a similar identification on 
the original magnetic tape. When the 
engineers spot a particular section of 
an oscillogram or strip chart which 
looks interesting, thes' can examine it 
in greater detail by rc-ninning the tape 
and converting that particular section 
of interest into punelied cards. These 
are fed into an automatic plotting 
board which produces an expanded 
version of the original oscillogram or 
strip cliart. 

Estes acknowledges that the capa- 
eitv of the new Convait data station 
exceeds the demands likely to be made 
upon it at present. 

However, Estes expects its utiliza- 
tion to rise rapidly as Convair engi- 
neers eomc up with new problems 
which could not be attempted previ- 
ously with the old manual data pro- 
cessing techniques. 

The ability to obtain and liandle 
great quantities of dabi also will open 
up the use of new statistical techniques, 
Estes believes. 



Records Pilot's Voice 

than 9 lb. The magazine holds a hO-minute 
supply of recording wire. Manufacturer 
Peirce Wire Recorder Corp., 5900 North- 
west Highway, Chicago 31, III. 



23S23 Loroin Rd., Cleveland 26. Ohio • S81 1 Marilyn Ave., Culver City, Calif. 



When you want maximum strength with minimum weight — specify 
EDOEWATER ROLLED STEEL RINGS. They are weldless— 
rolled from a solid steel block, in diameters from 5 inches to ISO 
inches. Accurate forming of desired cross-section during Ibe rolling 



Edgewater Steel Company 
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Avionics Industry 
Reports Expansions 

Admiral Cotp. Iiab begun construc- 
tion of a new electronic research center 
at Palo Alto, Calif., to provide expanded 
facilities for the company’s research and 
development on military projects in 
the held of missiles, radar systems, air 
navigation, communications and nu- 
clear radiation. 

Other recently announced expansions 
in the avionics industry includes the 
following: 

• Synthebe Mica Corp., Caldwell, N. J., 
a subsidiary of Mycalex Corp. of Amer- 


When you're doubly geared for 
action, any job can be made 
rwice as easy . . , and dual ARC 
Omni installations double flight 
efficiency, increase the pilot's 
confidence in navigation. With 
dual Omni ISD equipment, a sin- 
gle pilot can make a fix lasier . . . 
he can fly any omni track while 
also cross-checking for position. 
It's easier to make transition 
from omni to runway localizers. 


ica, recently opened the world's first 
plant designed to produce synthetic 
mica. The plant is expected to produce 
1,000 tons of the strategic material 
annually, 

• Clevite Corp., Cleveland, lias acquired 
Intermetal G.m.b.H., of Dusseldorf, 
Germany, the second largest European 
producer of transistors and diodes. The 
new addition employs approximately 
70 people and makes 17 difkcent kinds 
of semiconductor devices- It will be 
operated in conjuncHon with another 
Clevite subsidiary, Transistor Products, 
Inc., Waltham, Mass. Clevite says its 
new Gcmian affiliate will enable Tran- 
sistor Products to maintain close con- 


Wilh two pilots, the work can 
be shared for greater ease, by 
using both omni instruments si- 
multaneously for different Jobs. 

ARC 15D Omni is compact, 
lightweight, CAA certified, and 
now employs new course indi- 
cator which combines course se- 
lector and cross-pointer meter ia 
a single space-saving unit. 

Lighten the load with ARC 
DUAL omni. Data on request. 


tact with kcj j.-miconductoi scientists 
in Europe. 

• G. M. GUnnini & Co., Inc., Pasa- 
dena, Calif., has o^anized its avionics 
activities into three septate divisions: 
Gyro, Systems and Transducer, headed 
bv Walter 1. Shevell, John M. ^u, and 
Carl A. Mounteer, respectively. The 
firm also has formed an Applied Physics 
activitv. under the direction of F. P. 
Dienef. 

• I- B. Rea Co., Inc., Santa Monica, 
Calif., recently made its first public 
stock offering of 4.590 shares with a 
par value of 5100 pet share, through 
two underwriting firms. Smith Barney 
& Co. of New 'Vork, and William R- 
Staats & Co., Los Angeles- Of the total. 
590 shares were offered to the firm's 
employes. Proceeds of the stock sale 
will aid the firm in its expnsion pro- 
gram. 

• Curliss-Wright Corp., Wood-Ridge, 
N. f. has taken a license from Techno- 
graph Printed Electronics, Inc.. Tarry- 
town, N. Y., to manufeefure print^ 
circuit boards by Technogtaph proc- 
esses. Curtiss-Wright intends to apply 
printed circuits in its flight simulators, 
us well as other possible aviation indus- 
try uses. 

• Dalmo Victor Co., San Carlos. Calif., 
has acquired all the assets of Dalmotor 
Co., Santa Clara, producer of electrical 
motors and generators, which becomes 
a division of the parent compny. 

EAL Storm Radars 

Eastern Air Lines ordered 27 Bendix 
X-band storm-waraing radars for in- 
stallation on DC-7Bs and 1049 Con- 
stellations. 



Printed Circuit Producer 

Speedy produeboa of experimental printed- 
wiriug boards, from negative to fioished 
unit in less than an hour, is possible with 
new portable self-contained Protoniaka. De- 
vice, which measures 60x50x-t5 in., can 
handle boards up to 10x16 in, It need only 
be connected to 115-v. a.c. line and to 
cold water faucet and drain. Manufacturer; 
Printed Electronics Corp., 15 Willow St, 
Natick, Mas. 


Aircraft Radio Corporation 

^ aOONfSN. NtW jnsfT ^ 
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inates danger of damage from careless 
application of wires to the contacts. 
New vinyl insulating hood with male 
contact provides built-in mold for pot- 


NEW AVIONIC 
PRODUCTS 


Component's & Devices 

• Bonded silicon diodes arc available 
in eight different types, four of them 
for use as voltage references or regula- 
tors at voltages tanging from 3 to 11 


tiouously without de-rating, meet 
environmental requirements of MIL- 
R-93A. Units can be obtained with 
tolerances as close as 0.05% and hare 
a temperature coefficient of 20 ppm./ 
deg. C. Gatalog lists sizes and resistance 
ranges for fi\c different types of sub- 
miniature units. Daven Co., Dept. KL. 
530 West Mt, Plcassmt A\-e., Route 
10, Livingston. N. J. 


• Printed-circuit connector, improved 
male type, employs new phenolic base 
material to ptoiide higher insulation 
resistance and greater humidity resist- 
ance. Interface bond between contact 
and body of connector reportedh’ dim- 


V. Units can miorate at .imbient tem- 
peratures of — 55C to 150C. 1'^ cont- 
plete technical data: Technical Infor- 
mation Service, Raytheon Mfg. Co., 
55 Chapel St., Newton 58, Mass. 

• Paper tubular capacitors designed for 
mechanized placement on printed cir- 
cuit boards har e leads on one end. An 
index key is molded into the capaci- 


tor’s phenolic housing for automatic 
alignment, and three stand<ff feet 
raise the capacitor’s end-seal above the 
printed wiring board. New Type 89P 
capacitor, called Autocon, uses solid 
type dielectric. Engineering bulletin 
222 gives application data. Sprague 
Electric Co., 327 Marshall St., North 
Ad;ims. Mass. 

• Axial-lead wire-wound resistors, power 
type, employing steatite cores and 
vitreous enamel coatings, are available 
in 3, 5, and 10-watt sizes. The 3-watt 
unit measures only 4 in. dui. x 19/32 
in. long. Bulletm 147 gives technical 
dala. Ohmitc Mfg. Co.. 3678 How- 
ard St., Skokie. Iir 

• Subminiature wire-wound resistors, 
designed to operate at 125C con- 
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How eleclrkoliy-heated Multiplate "NESA”” is used 



T he Avto Aircraft CF-100 is the most heavily 
armed fighter aircraft in the world. It is now 
in multi-squadron service with the Royal Cana- 
dian Ail Force, patrolling and guarding the North 
American skies from possible invasion. 

The new long-range, all-weather interceptor 
has a special windshield made of PPG electrically- 
heated Multiplate NESA Glass. This glass pro- 
vides good visibility for the pilot under all weather 
conditions. 

Eight pieces of semi-tempered polished plate 
glass make up the extra thick Multiplate NESA 
windshield for the CF-100. Each layer of glass is 


separated by a vinyl filler. The outboard and in- 
board glass plies are NESA coaled for anti-icing 
and anti-fogging purposes. 

After years of experience in working with lead- 
ing aircraft manufacturers, Pittsburgh Plate Glass 
Company has developed many special aircraft 
glasses, and real know-how in helping designers 
solve their glazing problems. Why not call a 
Pittsburgh Technical Representative the next time 
you have a glazing problem? 

For more detailed information write to Pitts- 
burgh Plate Glass Company, Room 6403, 632 Fort 
Duquesne Boulevard, Pittsburgh 22, Pa. 



PAINTS • GIASS • CHEMICALS • BRUSHES • PLASTICS • FIBER GLASS 



IDS 


IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 


crates vol'.ige output proportional to 
tlid rate of motion of any mo\’ing ntag- 
octic metal object. D<^'ice has a reson- 
ant frequency of 85-95 kc. without 
c.ible; 15 kc. with 10-ft. shielded eable. 
Unit measures 2A in. dia. x i in. long, 
xcighs 2 ox. Model 3010-HTAN is 
designed for use at temperatures up to 
tOOF. Electro Products Laboratoiies, 
-1505 No. Ravenswood Avc.. Chicago 
40. III. 

Laboratory Equipment' 

• Regulated d.c. power supply, Model 
UHR-225, provides up to 200 ma. at 
150 to 500 V. d.c., with a no load 
to full load regulation quoted at 
0.002%, and with a ripple less than 
100 microvolts. Transient response is 
quoted at 0.001 millisecond, and 
typical 10-hour drift is 500 ppm. 
Device also provides two sources of 5 
amp.. 6.3 v. a.c. Unit comes in portable 
or rack panel type case. Price is S2.50 
f-o-b. factory. Krohn-Hite Instrament 
Co.. 5S0 hiass. Ave.. Cambridge 39. 
Mass. 

G SimulatiOD table. Model lOB, a 
-inglc-dcgrec-of-frccdom table for angu- 
larly displacing gyros and accelerom- 
eters, or for use with analog com- 
puters, has a natural frequency greater 
than 15 Cps., and a threshold of less 
than 5 mictoradians. Table will follow 



signals from an analog computet, low 
frequency function generator, tape re- 
corder or digital-to-analo| converter. 
Micro Gee Products, Inc., Box 1005, 
6100 W. Slauson Are., Culver Citv, 
Calif. 


• Focusing magnet power supply, for 
nse with high-power klystrons and 
frareling wave tubes, prorides a con- 
tinuousfv variable i50 v-. 4 amp. 
source witli less than 0.1% current 



BOOTS NEWEST PLATE-LOK* 

STRONGEST . . . LIGHTEST 

^ A new, light weight series of Boots wlate- 
i-OK , , . minialure, self-locking anchor nuts 
(fixed or floating) designed to meet MIL- 
N-2S027 specifications, wlatb-lok fas- 
teners are a proven development by Boots, 
pioneers in minature plate nuts since 1942. 

^ pi-ATE-i-OK's ifign q ular locking 

design provides consistent centering of 
screw or bolt, its spring steeJ construction 
assures highest tensile strength and light- 
est weight plus infinite reuseobiiit y. 

^ The new plate-lok is another Hrst by 
Boots. Its development traces back to Boots 
TRi-LOK hexagon nuts, known for unfailing 
service since 1945. Consult Boots on all 
self-locking nut requirements. 

BOOTS 

AIRCRAFT NUT CORPORATION 
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SOLVING TOMORROW’S PROBLEMS 




Getting information 
the hard way! 

Finding out what's going on inside an atomic 
mushroom is not a job for amateurs. 

In some tests, a pilotless, ground-controlled 
U. S. Air Force drone plane has been the inves- 
tigator that entered the radio-active cloud and 
took a reading— then returned to base where 
instruments were read for the vital story they 
had to tell . . . electronic instruments developed 
and produced, in part, by Websler-Chicago. 

This is another example of how Webster- 
Chicago’s Government Division serves the Serv- 
ices. For research, development and production 
that solve tomorrow’s problems today, our engi- 
neers and facilities are at your call. 

. . . from an idea to o pretotyiM 
. . . from o prototype to predwriion 

WEBSTER-CMICA0O 

Govaromanl OiVision • 8I« N. Xediia, Ctiingo 
Maten of Webcor Praduch tinea IPI4 


ripple. De\’ice opcrjtcs from 115 v.. 
60 cps.. and fits a standatd 19-in. 
relay rack. Price is $275. 

• Vacuum tube voltmeter, Type 800- 
1!, contains regulated plate and fila- 
ment supply to eliminate effect gf line- 
\olbigc fluctuations. Derice measures 
a.c. o\'ct a frequency range of 1 5 cps. 
to 700 me., with eight scales r.mging 
from 0.1 to 300 volts. Nine d.c. scales, 
with standard d.c. probe, coser range 
of 0.1 to 1,000 S’. Nine resistanre 
scales cover range of 0.2 ohm to 5.000 
megohms, and nine d.c. current scales 
cover the range of 0.001 microamp to 
100 ma. Detailed information is 
available from Technology Instniment 
Corp.. Dept. PR, 531 Main St.. Acton. 
Mass. 


Product'ion Line Test'ers 

• Automatic circuit tester. Model 80, 
is a portable, lower-cost s’ersion of 
manufacturer’s previouslv announced 
Model 200 (AW July 5, 1954, p. 57). 
New unit automaticallv runs through 
80 individual circuit tests in eight 
seconds. Device can functionally test 
relays, solenoids and check cables for 
continuity shorts and insulation re- 
sistance. Dit-Mco, Inc., 505 W. 9th 
St., Kansas City, Mo. 

• Ciqsacitance and inductance meters, 
Models FT-KARU and FP-LARU re- 
spectively. are suitable for lab or 
factory use. The capacitance meter 
covers the range of 0.5 p,ifd. to 10 
pfd. in seven steps, with mcasurcniait 
accuracy within 1% plus 0.5 pfifd. over 
(he entire range. The inductance meter 
covets the range of 0.1 pli. to*l h, with 
an accuracy or 1% plus 0.0! nh. Each 
unit weighs only 16 lb. Instrument 
Division, Federal Telephone and 
Radio Co., 100 Kingsland Road, Clif- 
ton. N.J. 

• Digital frequency counter, for 
measuring events-per-unit-time. fea- 
tures an in-line digital read-out. One 
model. Type 250. prosidcs a five-digit 
read-out \vifh l-in.-high lettets. Unit 
has a sensitivity of 0.2 v. rms.. and 
frequency response of 10 cps. to 100 
kc. Electro Instruments, Inc., 3794 
Roscctans, San Diego 10, Calif. 

• Tube tester, dynamic mutual conduct- 
ance type, Model 750, also can be used 
to check germanium diodes and sele- 
nium rectifiers. Device reportedly will 
show up slightest heater-cathode leak- 
age, as well as testing for tube noise 
and gas content. Tester measures ap- 
proximately 18x16x7 in., weighs 24 lb-, 
and operates from 115 v. a.c. Hickok 
Electrical Instrument Co., 10540 Du- 
pont Ave., Cleveland 8, Ohio. 
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GYRON-SPECTRE 


for the 


MIXED-POWER-PLANT 


FORMULA 


The GYRON The SPECTRE 

a most powerful axial jet engine a licjuid-propellent rocket engine 

designed to a formula embracing developing its maximum power 

all the features which are indis- at altitudes beyond the scope of 

pensable for supersonic flight. air-breathing engines. 


ENGINES 


THE DE HAVILLAND ENGINE COMPANY LIMITED 

LEAVESDEN AERODROME, HERTFORDSHIRE, ENGLAND 


no 



Wright Sets up Factory- Approved 
Network for Servicing Engines 


Additional transpaient panels placed on cither side of Sikorsky S*55's standaid windows 
Dnprove passenget visibility. The new demonslcatot helicopter svas badt at the company's 
Stratford, Conn., plant. Sikorsky used ttic S-55 transport copter to cany company per- 
sonnel to the recent National Air Show in Philadelphia. 


By Erwin J. Bulban 

Curtiss-Wright hopes to capture a 
large share ol the executive-aircraft en- 
gine overhaul market through the es- 
tablishment of a system of factor\-ap- 
prored facilities that will become the 
sole sources of Wright replacement 
parts and technical information. 

When the companj' decided to step 
into the business dying field, it also 
decided to place its large manufacturing 
and engineering facilities squarely be- 
hind the plan. 

The backbone of the Curtiss-Wright 
operation will be its Caldwell Wright 
Division, formerly the Caldwell Wright 
Airport, Inc., N. ). 

■Tliis new division will administer 
Ihe new business flying secv'ice program, 
with Wright Aeronautical Division, the 
engine manufacturer, supplying techni- 
cal backup. 

Through appointment by Caldwell 


Wriglit, a chain of seven Curtiss-Wright 
engine overhaul stations is being estab- 
lished in the U. S. 

Firms that have been granted interim 
approval to support the Caldwell 
Wriglit Dii'ision program ate: 

Acrodex, Inc., Miami, E'la.; Dallas 
(Tex.) Aero Service; Dallas Ainnotive, 
inc.; Engine Works, Inc., St, Louis, 
Mo.; Gopher Aviation, Inc., Rochester, 
Minn.; Grand Central Aircraft Co., 
Glendale, Calif., and Spartan Aircraft 
Co., Tulsa, Okla. Other facilities may 
be added in the future. 

These bases have received a technical 
manual of minimum requirements cov- 
eting equipment and procedures devel- 
oped by \Vright Aeronautical Div ision. 
WAD inspection teams will visit each 
station soon prior to final approval. 

Bases have been selected primarily 
because of their geographic location to 
centers of business plane activity and 
their overhaul capabilities, a Caldwell 


More Window Area for S-55 Passengers 


Engineers 


OPPORTUNITIES with 
established flight re- 
search organization en- 
gaged in all phases of 
flight test work. 


Systems Instelletion 

Aircraft Structures 
Instrumentation 

Flight Test 


Phone for Appointmeni 
RONKONKOMA 9-8086 
(RONKONKOMA, N. Y.) 


GYROSCOPE COMPANY 


P.O. BOX 218 
RONKONKOMA, L.I..N.Y. 
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PIONEER PARACHUTES f/1^6 

amaz/ng icr . 

performance! 


In aviation, the miracles of yesterday are routine today. Pioneer Ribbon Parachutes used for air 
brakes on jet planes as well as many other applications; the New P7-B' Guide Surface Personnel 
Parachutes are but two of the many types made by Pioneer which have established Pioneer’s repu- 
tation as the world’s Leading parachute designers and manufacturers! 
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Wright official told Avi.^iion W'eee. 
The locations do not constitute fixed 
sales tcnitotics. There will be .nctivc 
competition between all of them; Cald- 
well Wright can seek and get overhaul 
business anywhere in the country, as can 
any of the other facilities. There will 
be no quota systems, in the normal dis- 
tributor sense, where the bases would 
be expected to attain certain volumes. 

Caldwell Wright will also be the 
center point for parts distribution, allevi- 
ating the need for the bases to maintain 
large inventories. Important feature 
of the distribution plan is that only 
authorized facilities, aside from military 
programs and the airlines, will be able 
to procure Wright oi’erhaul parts. 
Others can only obtain line mainte. 
nance items. Ilisfribution of Wright 
engine service bulletins will also be 
strictlv limited to approred activities. 

The new Caldwell ^V^ight Dir-ision 
is headed by Frank Le Man, general 
manager, who has been with Curtiss- 
Wright 25 years. 

CW Buildup 

Indications also point to Wright 
Aeronautical Division developing a new 
sales program aimed at pushing the 
RI820 for new business aircraft designs, 
The feeling is that this engine has con- 
siderable untapped sales and dcrclop- 
ment potential, particularly in executive 



Flush Ant’enntt Cap 

iiiDunting of glide slope and LF antennas. 

tenna; LF antenna is imbedded in plastic 
around the nose cone just forward of the 
mouiitiiig holes. Perforations in cone admit 
air for cabin heab'ng. Nose cone was de* 
signed and built bv Lear Aircraft Engi- 
iieering Div„ Lear, Inc., Santa Monica. Calif. 


aircraft applications. 

Immediate concern of Caldwell 
Wright and its approved shops will be 
to tap the approximately 400 twin-en- 


gine Wright-powered birsiness planes 
now operating, which with spates, ac- 
count for at least 1,200 engines. 

Caldwell Wright’s current target is 
to get approximately 20% of this po- 
tential into its own shops, John Tltomp- 
son, DiWsion sales manager told Avia- 
tion Week. To svork on this goal he 
will put a man full time developing this 
market, spending about half his time 
on the road. 

He says, in some cases initial over- 
hauls will pcobabh' cost some owners 
more than it they had been paying, be- 
cause Caldwell Wright is primarily in- 
terested in bringing the engines to 
standards they consider technically cor- 
rect, from the factorj' viewpoint. 

This is one of the prime aims of the 
pre^rams and one of the reasons that 
Curtiss-Wriglit is taking such a big in- 
terest in the new acth-iri-. It feels that 
business flying has gtosvn to the point 
where the original manufacturer of the 
product, in this case powerplants, has 
to follow up with technical guidance if 
he is to maintain his tepurarion and 
also contribute to maintaining safety. 

After engines ate brought up to 
W'right’s factory standards, subsequent 
os’cthaul costs should not be a signifi- 
cant figure in operating costs, according 
to Thompson. 

The facility, which emplojs over 400 
personnel and has 76,7?6-sq.-ft. of us- 



Tbe Vickers Viscount is manufactured by Vickers Armstrongs Limited 

ROLLS-ROYCE AERO ENGINES FOR SPEED AND RELIABILITY 

ROLLS-ROTCE LIMITED • DERBY • ENGLAND 
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l/if's an Aviation Lamp, General Electric makes it 



New G-E 600-watt landing 
lamp has 3 major improvements 
at no added cost 


Tlie above cutaway photo shows the 
improved inner construCTion of General 
Electric's new 600-watt landing lamp 
No. 4559. These new improvements make 

amazing resistance to vibration results in 
three big benefits fior you: 

1. LONGER SERVICE LIFE. A new 
coiled-coil filament has so much more 
strength and rigidity that it needs no 
supports to keep it from sagging- That 
means no abrasive action from suppon 
wires to rub off tungsten from the fila- 
ment while the plane is in flight. 


2. IMPROVED BEAM PATTERN. 

Because the filament is small and com- 



3. BEAM PATTERN MAINTAINED 
THROUGHOUT LIFE. A new method 
of securing the filament to the lead-in 
wires provides extra rigid support tgami 
vibratka. Thh means the filament stays 

pattern does not shift. For more informa- 
tion on G-E Landing Lamps write 
General Electric, Miniature Lamp 
Depanment AW-11, Nela Park, Oevtland 
12, Ohio. 


able pioduction aica, is capable of proc- 
essing powcrplants through the R3350 
turbo compound engine. 

An early addition planned for the 
field is installation of additional offices 
to scnc customers and personnel who 
follow through on theit ponerplants 
during oserhaul to ensute that they 
meet specifications. Later the base ex- 
pects to take over another large hangar 
with additional attached sliop space, 
now used bs' WAD’s test group. 

Buildup is expected to be gradual 
and Thompson says that if business 
warrants. Caldwell Wright will follow 
through with facilities for business air- 
craft airframe overhaul and modifica- 


PRIVATE LINES 


Beech Super 18 No. 100 has been 
delivered to Mason & Dixon Lines 
tracking firm, Kingsport. Tenn. Sale 
was made by newest Bccch distributor. 
Piedmont Asiation, Inc., 3Vinston- 
Salem, N. C. Tlic plane represents 
the 8,lS7th aircraft built on tfie basic 
Twin-Beech configuration since the 
initial executive 18 first flew Jan. 20. 
1937. M&D president E. Ward King 
flew 51,000 mi. in company airplanes 
last year. 

Search for uraniuni svill be made in 
Australia's Antarctic region next year, 
using a DH-Canada Beavet fitted with 
a scintillometer. An Antarctic base 
has been set up at Mawson in McRob- 
ertson Land for use by the research 
expedition. 

Prototype HRA-2 being built by 
Readable Corporation of America. 
Tonawanda, N. Y., is expected to start 
ground testing in November. Produc- 
tion x’ersions of the two-place readable 
aircraft arc expected to cost S6.800; 
a four-fivc-placc type may be built to 
cost approximately S19.000. President 
of the firm. Chester R. Haig. Jr., for- 
merly was in helicopter desclopnrcut 
with Bell Aircraft Corp- 

Minnesota Executive Air Services, 
Inc,, St. Paul, has been authorized by 
Canadian Ait Transport Board, Ottawa, 
to operate international charter sen'- 
ices to Moose Jaw. Regina, Sasluitoon. 
Calgary and Edmonton with aircraft 
has'ing a disposable load of less than 
6,000 lb. 

Cities Service Oil Co. lias ordered 
first executive version of the now Con- 
vair 4-10 Metropolitan. Plane, to be 
operated by the firm’s wholly owned 
subsidiary. Swiftflite Aircraft Corp., is 
scheduled for delivery in January. 
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Giant Machine Grinds Skin Tapers 


'Ibis 80-ton abtasiie belt tnaclrine 
for tapering aircraft skins has been in- 
stalled in Carborundum's 3\'heatficld, 
N. Y., plant. The unit, which costs 
approximately a quarter million dol- 
Liis, is reported to be the largest ca- 
pacity surface grinder in the world- 
Thc machine mounts an 88-in.-wide 
waterproof cloth belt, coolant sprays 
and control mechanisms in the moving 
head. It is capable of grinding sheets 
40 ft. long by 86 in. wide. The 250- 
lip. motor supplies 3 hp. per in. of 
belt width. 

Carborundum will use the machine 
to grind tapers for airframe industry 
customers, who will supply the raw 


Taper is produced by moving the 
head vertically as it traverses tlic length 
of the sheet mounted on the \acuum 
chuck tabic. Vertical movement of 
the grinding head is produced by a 
precision tracer valve controlled hy- 
draulic ssstem. Two d.c. gear head 
motors engage fixed racks to traverse 
the head. The fixed table design re- 
((uires about half the floor space of mov- 
ing tabic designs of the same capaeiti'. 

The grinder is easy to operate, says 
Carhoriindiini. One good machinist 
and helper can handle it after a few 
davs training. Machine was designed 
by engineers of Farnham Div, of Wei.s- 
iict-Rapp Co.. Inc.. Biiff.ilo. N. Y.. and 
Carborundum Co. 


Rotary Gear Oil Pump 

A rotary gear, positive displacement 
oil pump, designed for pumping MIL- 
0-5606 hydraulic fluid, can be used in 
amliient temperatures of —65 to 160F, 
Built ruggedly in small envelope size, the 
unit weighs 2-6 lb. Heavy bronze bear- 
ings assure lung life operating at high 
speed and high pressure. 

Pump has standard mounting flange 
and 12-tooth spline drive to mate with 
AND 20001 engine pad. Shaft seal 
|)cnnits flexibility of drive shaft. The 
unit has a rated capacity of 2 gpm. at 
3,750 rpm. and 1,500 psi.. 2 hp. input. 

Lcat-Romec Dii ., Lear, Inc.. Elyria, 
Ohio. 


Axial Blower Weighs 6 Oz. 

Axial blower for cooling a wide vari- 
ety of electronic equipment in aircraft 


and industrial applications weighs only 
8 oz. and measures 3-375 long by 2.87 
in. O.D. Operating temperature range 
is from -55 to71C. 

The dcs icc consists of an aluminum 
blower housing, a 2-in. ahnnimim fan 
and a 115-v.. 400-evclc motor. 

Avionic Div., John Ostcr Manufac- 
turing Co., 1 Main St., Racine, Wis- 

Reservoir Holds Pump Pressure 

Lightweight hvdraulically pressurized 
resersoirs for aircraft iiil-bvdraulic sys- 
tems hold constant pressure during all 
fliglit conditions. Fluid is miiintaincd 
at pump inlet pressure through a dif- 
ferentia) piston device operated by 
pump discharge oil at system pressure. 

Elimination of ait from system in- 
creases temperature range at which 
hydraulic oils and fluids may be used 
without oxidation breakdo'vn, the 
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BOWER 



manufacturer sart. 

One version Jf tlic new rescr\oir line 
is designed especially for use with 
newer jet engines, providing minimum 
envelope and weight for any reservoir 
capacih’ tcqitircnicnt. Resenoirs may 
he used with either M!L-O-560(i or 
MlL-L-7808 fluid over a temperature 
tiingc of —65 to 550P in systems liav- 
iiig punvp discharge pressures up to 
■i.OOO psi. 

\'ickers Inc., 1400 Oakman Bhd., 
Detroit 32, Mich, 



Reticles for Optical Gages 

Parts previously too difficult to in- 
spect on contour projectors arc now 
heing gaged with reticle fracing fix- 

IJv using the tracing principle, an 
actual size outline of the part with 
tolerances appears on the comparator 
screen. The outline (reticle) is repto- 


the coiiiparat' 
linked rigidly 
cnnfigiir.itions of 
spected. such as hr 
undercuts, intern, 
surfaces. 




Optical Gaging Products, Ii 
Forbes St., Rochester, N, Y. 



Combines For the First Time 



Pantobase 












^xce/Zence 


i/iHce 'J930 

EN6IHEERING CORPORATION 

2533 EAST S6TH STREET 
HUNTINGTON PARK. CALIF. 
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...And Sarg€nl precision .lircnift controls make 
power instantly available at tlic touch o( a finger. 

The design and manufacture of precision equipm..... 
has been the specialty of Sargent Engineering Corpo- 
ration for more than 35 years. For 20 years Sargent 
has been providing precision aircraft control units— hy- 
draulic, pneumatic, and mechanical — for the country’s 
leading airframe manufacturers. 

We have the “know-how" to help you solve your 
most difficult control problems. Write ioday for yotir 
copy of the NEW illustrated story of Sargent's organi- 
zation, methods, and manufacturing facilities. 


Help 

Develop 

tomorrow's pTones at Fairchild. 

sotrle engineers experienced in: 

Flutter & Vibration 
Aero Design 
Stress Technology 
Weights Technology 
Design Coordination 
Engineering Test 
Lob Coordinator 



innintaiiis constant pressure drop of 7 
ill. water uhcii inlet ptes.wirc fluctuates 
between I-t and 17 in. It weighs 0.7S 
lb-, has a flow rapacitv' of 5 lb. of g;is 
per min. ni.xsimum with g.is tempera* 
tare of IhOl' Jiul pressure of 14.7 psia. 
♦ Pressure regulating salve U-5160S0-1 
controls gas pressure at the outlet side 
when pressure at inlet side \iiric.s from 
U) to 60 ill. (!g. gage- l ire unit weighs 
3.51 lb., has flow eapaeily of 10 lb. of 
^scs per min. maxinumi with gas tein- 
[Wtatiire of 1601' and pressure of 14.7 

United Aircraft Products, Iiie., 116 
BoL-indcr Ase., Dayton 1, Ohio. 

Miniature Aircraft Power Unit 

New miniature power unit withstands 
sibratioiis of 2,000 cycles per second at 
IOC and pros ides a remote means of 
aetuatimi tlirough flexible drive equip- 
ment for scressjaeks. gear boxes and 
controls. The unit includes end-position 
liiiiit switches and a radio noise Alter. 

Series 237 power unit weighs 4 Ib. 
and measures ‘.7x5x7. 5 in. Torque rat- 
ings are: normal operating, 0 to IS in. 
lb.; maxiniuiu operating, 50 in. lb.; max- 
iiimm static, S2 in. lb.; :ind ultimate 
static, 9S in- lb. 

rhe unit is also available in control 
box assemblies to iiielude switches, posi- 
tion transmitters and automatic tcmpei- 
ature controls. Power supply may be 
either 26-v. d.f.; 115-v. single phase 
400 cycle a.c.; or 200-v. three-phase 
400 tyele a.e. 

Oraiid Rapids Div., Lent, Inc., 110 
Ionia A\c., N.3\'., Grand Rapids 2, 
Mich. 


ALSO ON THE MARKET 


Pieei.sioii electrical tlieiniomctcr. Model 
1-31, fur directly indicating gage bluek 
or other metal surface temperatures to 
•in aecutaev of U.OII' over the range of 
67-691''. cmisists of a set of six ther- 
mistor probes, a contml cabinet and 
a )>tedsiuii calibratui. Probes are pro- 
vided with .\lnieo magnets so that they 
will firinlv adhere to magnetic metal 
surfaces- live calibnitor weighs ap- 
prciximatelv 40 lb., and measures 
22x1 5x1 5 in.-.N'ational Instrument 
Laboratories, Inc., 6108 Rhode Island 
Avc., Rivctdalc, Md. 

Autoinold, a high-siiecd compiessiou 
molding machine, is cumplctelv aiito- 
iiiatie. eveliiig eoiitimumsiy and re- 
quires onlv projscr initial adjustment 
and occasional refilling with raw ma- 
terial and tcniovai of the tinislied 
product, -\v.iilabk' in 25- and 50-ton ca- 
pacitv. .\utouiold can fex:d any thermo- 
scttiiig matcriiil, inchidiiig fast-eiiring 



One of tfia compfeta galleys 


In Skytiiio's regular production. 



^11 'i. 


Vl/anna be 
up in 



Bunn crow seals go up or down 

seat the VIPs. too. For up-to-the-minute 
aircraft seals— military, airline, or 
executive— send lor Bums Designer 
and manulacturer for national and 
intemalional oirlines and most of the 
HBAA Fleet. Writs, wire or ,i k 
phone for further information, /y, 

w 
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This opportunity concerns no narrow 
field of endeavor. 

For structural engineei's it is an engag- 
ing challenge which is both continuing 
and unlimited in scope. 

It deals with work in a variety of long- 
range projects under way at Goodyear 
Aircraft, dealing with air weapons, jet 

along with boating, farm'implementa and 

It concerns new concepLs and configu- 
rations. 

It involves the utilization of a host of 


materials— new laminated ])lastics, new 
alloys, new structural sandwiches. 

It calls for fresh skills, the exploration of 
new avenues of approach. 


For the creative professional, in anij of 
a iride variety of enyineerhui fiekh, it 
foretells a reivardiny and satisfyiny 



tially. Address: C. G. Jones. Personnel 
Department, Goodyear Aircraft Corpora- 
tion. Akron 1.5, Ohio. Plants in Akron and 
Litchfield Park, Arizona. 


fey re doing Aig f/u'ngs af 

good/I^ear aircraft 


cs 





free Showing 

TRAINING MOVIE ^ 

DYE PENETRANT METHODS 
OF FLAWDETECRON 


IN VOUR PLANT OR 
LOCATION OF VOUR CHOICB 



^// narration 


Now . . . your inspection department can get the full story of 
flaw location with dye penetrants., .can sec actual on-loca- 
tion dye penetrant inspections, right in your own plant! 
Produced by Turco, manufacturer of the Dy-Chekt® inspec- 
tion process, this film visually demonstrates ecerij aspect of 
dye penetrant inspections front laboratory theory to authen- 
tic production-line techniques actually filmed on the spot 
during mass production inspections. 

•ested, write today 



UFIX COUPON TO COMMNT lEnCPHttO 

Tereo Products, loo. 

613S So. Central Ave., Los Angeles 1, Calif 

□ Contact me to arrange for film showlrtg 

□ Send more details on film 


PRODUCTS, INC. 

Chemical Processing Compov 


uhccl steering and a four-speed S(Tt- 
diromtsh liansniission.-Ruvs Carrier 
Dii.. Clark Kqiiipnicnt Co., Renton 
llirbor. .Mich. 

Sclf-nrcnchiiig locknut designed with 
greater fatigue sttcii|th and less weight. 

lug on the nut presents it from 
rotating during wrenching of the holt 
In bracing itself against an adioiiiiiio 
surface. Lug and nut arc both c-aef- 



mium-platcd steel. Ihrcad sixes of the 
six nuts ill Ihc scries KSSA NlftO? 
arc: i-2S. s'. 16-24, 2-24. 7/16-20. 
4-20 and 9/16-lS. Smallest locknut 
weighs 1.2 Ih. mo and the largest, 
6.2 111. lOO.-lilastic Stop Nut Corp. of 
America, Union, N. J. 

Stretched aetslic sliecting, Mll.-P- 
H2U and Mll.-l’-SlSL is being 
inaiiufactiiicd in sixes up to 4itx4S in., 
in thicknesses from J to J in. Stretch- 
ing improsis impact resistance of tlic 
plastic.— Sn’cdlon Plastics Co.. 69^6 S. 
B.mdiiii BKd.. Ixis .-kiigclcs, Calif. 
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The National Merit Scholarship Corporation 

Business is Offered Big Dividends 
on Investment in Higher Education 


Business firms searching 
for a satisfactory as'enue to 
provide financial aid for 
our colleges and universi- 
ties now have a new o|i|)or- 
tunity of major importance. 

It is provided by the Na- 
tional Merit Scholarship 
Corporation, wliich lias of- 
fered to devote S8 million 
to matching, dollar for dol- 
lar, gifts by business firms 
for college scholarships 
and supplemental gifts 
the institutions where the 
scholarships are used, 

The National Merit 
Scholarship Corporation, 
an independent agency fi- 
nanced initially by gifts of S20 million froi 
Foril Foundation and 5500,000 from the Carnegie 
Corporation, lias three major purjioses which are 
closely related. They are; 

1. To locate those of the nation’s young men 
and young women who are best equipped to go 
to college. 


school graduates do not go 
college. The principal 
reason is that they do not 
have the money required. 

To Save Unused 
Brain Power 

The National Merit 
Scholarship Corporation 
will strive to eliminate this 
dangerous neglect of top- 
flight ability, To this end 
ig the nation’s 
high schools, numbering 
more than 24,000, to par- 
ticipate in its program by 
designating as available 
candidates for National 
Merit scholarships the top 5 percent of their senior 
classes. Those so designated are then invited to 
take a series of tests anil to submit reports designed 
to assure selection of the very best talent in each 
state. The number of scholarships to be allotted to 
each state will be proportionate to the number of 
higli school graduates in the state. 



the 


2. When necessary, to help these young peo- 
ple go to college by giving them financial aid. 

3. To help colleges and universities meet the 
full cost of the instruction of those to whom 
National Merit scholarships are granted. 

At present about half of the nation’s to]i high 


The winners, the total number of whom will be 
determined by the amount of money the Scholar- 
ship Corporation has available, will be eligible for 
awards. For those who need no financial help to go 
to college there will be honorary awards of 3100. 
For those who must have help the Corporation will 
grant scholarships covering as much as necessary 



o£ the cost of instruction and living expenses for 
a four-year college course. 

Colleges Get Financial Help 

The provision of funds to cover tlie stutleiits’ 
expenses does not, however, solve the financial 
problems faced by many colleges. That is because 
the tuition charges paid by the students do not 
cover the cost of the instruction. The deficit must 
be met by drawing upon endowment funds, gifts, 
grants, and other available sources. 

Consequently, to prevent holders of National 
Merit scholarships from imposing any additional 
financial burden on the colleges and universities 
they elect to attend, the Corporation will make a 
supplementary grant to these institutions. The su))- 
plementary grant will be the equivalent of regidar 
tuition charges made by the school, with a top 
limit of 81,500 a year for both the tuition and the 
supplement. 

As the scholarship grants to the winning stu- 
dents will vary, depending upon how much finan- 
cial help they need, so will the supplementary 
grants vary from one college to another, depending 
on their regular tuition charges. Horvever, it is 
anticipated that on the average the full cost of n 
National Merit scholarship— including aid to tlie 
student and the supplement to the college— will be 
about 81,500 a year. 

Many business firms will find a compelling ap- 
peal in a program which is designed at once to 
mobilize the nation’s intellectual resources more 
effectively and, in the process, give very badly 
needed financial help to our colleges and univer- 
sities- 

Twe For One Return Offered 

However, there are numerous other inducements 
to business firms to finance National .Merit schol- 
arships. These scholarships may: 

1. Carry the name of the firm or he named 
in honor of someone designated by the firm. 

2. Be limited to use in types of colleges of 
particular interest to the sponsoring firm. 

3. Be limited to a college course, such as 
science, engineering or liberal arts,- of special 
concern to the sponsor, 

4. Be restricted to candidates or institutions 
in geographic areas specified by the sponsor. 


In addition to these advantages there is a' special 
financial inducement to help tlie Merit Scholarship 
))rogram, It is that for every Merit scholarshi]) a 
firm or individual finances, the Corporation will, 
up to the limit of 88 million, match the funds and 
make another National Merit scholarship available. 

There are many good ways of helping our finan- 
cially lieleaguered colleges and universities, and 
many corporations are already using one or more 
of them.* For those companies that can do so with- 
out embarrassing comjjlications one of the best 
ways is to make unrestricted gifts directly to the 
institutions. But this new way provided by the cre- 
ation of the National Merit Scholarship Corpora- 
tion ( Address: 1580 Sherman Avenue, Evanston, 
Illinois) has the hroad appeal of serving two pur- 
poses of transcendent importance simultaneousiy. 
The purposes are to see that our liest brains are 
fully trained anil utilized and that our colleges and 
universities, crucial contributors to this process, 
are helped at the same time. Business will serve 
the nation and its own community well by giving 
the National Merit Scholarship Corporation gen- 
erous help, 

• Tliesc. oe m-II a,* ihe plipiil o( niir culleges anti universilics, 
are diM-iissr-d ill a pamptilel. -Bu-inwe AW In Our CoIIet-e* 

whicli appeared in all McCravr-Kill piiblicationa. Copies of 
ihe pamplilel ran be iiblaineil viiiimii chatiie bv adiiressini; 
Ihe lleparinienl .it Eennomics, MeC.raie-irill Piibiisliinc Com- 
pany, Ine,. -A30 We«i 42n.i Siretl, New York .16, New York. 

Xtelbods of helping our eolleges and imiversilie" finaneially 
are also oiilliiied amt discussed in a pamplilel, “Aids to Cor- 
porate Support of Higher Education,’' whieli may Ik- obtained 
wiilioiii cost by addressing llie Council for Financial Aid to 
Education, 6 East 45th Sueel. New York 17. New York, 


This message is one of a series prepared by the 
MeCrau -Hilt DeparlmenI of Economics lo help 
increase public knowledge and understanding 
of imporlani naliaiiu ide developmenls that are 
of particular concern lo the business and pro- 
fessional coniinunily served by our industrial 
and technical publications. 

Permission is freely e.\lended lo newspapers, 
groups or individuals lo quote or reprint all or 
parts of the text. 

, 

PRESIDENT 

McGRAW-HILL PUBLISHING COMPANY, INC. 
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Long Range Opportunities 


for ENGINEERS 
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ENGINEERS 

PERMANENT 

CREATIVE OPPORTUNITIES 
FOR 

ELECTRICAL 

AND 

MECHANICAL 

ENGINEERS 

AT 


SENIOR COMPUTER ENGINEER 



Si^plVVo^r .V- 


THIS NEWEST HC 
CALLS FOR . . . 


;0 JECT 


CREATIVE ENGINEERING MINDS 
AND REAL LEADERSHIP! 


>TALOS 


GROUP LEADER— COMPUTERS — Supervise design and development of Analog 
and Digital Computers. 

4 PROJECT ENGINEER-ENGINEERING REPORTS-Prepare comprehensive engi- 
neering reports by consultation with development engineers; design and devel- 
opment experience necessary. 

PROJECT LEADER— DATA PROCESSING— Supervise projects involving radar 
video processing equipment (analog and digital), 

MANAGER— RADAR CIRCUITRY— Supervise design and development engineers in 
complex electronic equipment. 

-> MECHANICAL DESIGN CONSULTANT —Direct the mechanical design activities of 
weapons systems and radar. 

SYSTEMS ENGINEER —Perform complex systems analysis, synthesis and devel- 
opment of major weapons systems, 

"► PROJECT LEADER FIRE CONTROL- Technically direct a major Radar Fire Con- 
trol project. 

ENGINEER— SERVO MECHANISMS— Analyze transient of loop response; develop 
position control and hydraulic servos. 

iOlN THE TEAM OF RCA SCIENTISTS NOW AT WORK ON THESE CHALLENGING ASSIGNMENTS! 

Please seitd resume of i/our qmlificaliotis lo: 



RADIO CORPORATION OF AMERICA 


DEFENSE ELECTRONIC PRODUCTS 
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EMPLOYMENT OPPORTUNtTIES 


ENGINEERS and DESIGNERS NEEDED 

r MISSILE GUIDANCE BOMBING NAVIGATIONAL NEW CIVIL AVIATION 

Tor* SYSTEMS COMPUTER SYSTEMS PRODUCTS 
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Lockheed diversification in action... 

Below: engineers and scientists work on some 

of the 46 major projects in progress at Lockheed 



Why Lockheed offers Engineers better careers 


There are three main reasons: 


1 . More 

because there 
to be filled wi 
13 models of 



2 . More cai 
because Loc 
spectrum of aeronautical endeavor. 


3 . Life in Southern California 

Scenic beauty, unmatched climate, wide recreational 
opportunities enhance life in the San Fernando Valley. 


Lockheed offers engineers increased salary and overtime 
benefits and generous travel and moving allowances that 
enable you and your family to move to Lockheed 
at virtually no expense. 


Coupon below is for your convenience in requesting 
application form and more information on how 
Lockheed's expanding program can advance your cai 









Project 

Engineer 

ADMINISTRATIVE 
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NEW HAVEN 4, CONN. 
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Contact The McGraw- 
Hill Office Nearest you. 
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EMfLOYMENT OPPORTUNITIES 




has a future for 


ELECTRONIC 
ENGINEER Si 


in these specialized fields 


MISSILES 


TEST EQUIPMENT 


MICROWAVES 


RADAR 

study, uiiulysif. dcv.lupi 

ANTENNAS 

rugiens for nisillss, rol 
equipment. 

PACKACINC 


™^”ror.,r:i«uf;ry t 

or misille »d° colm-o7"<quipmVnl°Vym 


lJ!!Zii,.d ,iS°?5i^'K"Lv!Zd 

Urgr..., =.. in.i,.d 1 . jc!-, o„, r,p 

idir ..popdira p,o,.om. ip tpdv..,Tol ond niltM,, .l.ruonlc 

1 Address inquiries to: 

{ Technical CmploYmenf Manoger 

■ FARNSWORTH ELECTRONICS CO., 
1 Fort Wayne, Indiana 

Ha division of International Telephone and Telegraph Corp. 


Engineer 

AIRCRAFT PROJECT 
WEIGHT CONTROL 
ENGINEER 

To assume responsibility for the 


.eats alfeetinq 


d by cootacUnq: 


STRUCTURAL 

RESEARCH 

ENGINEER 

WANTED 




hishly qualified engie 


ideal uorking eenditioes. 

Send tour resuffle to the 
oger of Engineering Indultri 

Ho»tllirne, Cnlifotnio. 


ELECTRONIC ENG.^ 
MECHANICAL ENG. 

URGE Compdn/.e. 

Stability 8e 
Security 

SMALL Division... 

Recognition 8r 
Responsibility 

iM- o/9ire Jure/ 




ddirtss: D,p,.A ' 

"“BenJiy/) 

\aviat:on corporation 

■Yo* yL 

, DIVISION # ^ 
york, Penna. m York 5521 
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EMPLOYMENT OPPORTUNITIES 


OUTSTANDING 

ENGINEERING 

OPPORTUNITY 

one or more of the following fields? 

• Aero-Thermodynamics 

• Internal Aerodynamics 

• External Aerodynamics 

• Ballistics 

• Ram Jet and Turbo Jet Test 
and Performance 

• Transonic and Supersonic 
Design and Test Operations 

• Turbine and Compressor 

Sverdrup & Parcel, Inc. is engaged 
both nolionolly and internationally 
in design ond consultation of ad* 
vonced and unusual areonautical 
test focilities which require the 
theory and application of these 
special fields. The wide variety of 
our work, embtocing the design 
and review of industrial develop- 
ment facilities, offers challenging 
problems and provides excellent 
opportunity for individual develop- 

Slorting salary and extent of re- 
sponribility are dependent upon 
individualy ability and experience. 
Fringe benefite include: an unusu- 
oily attractive Employee Benefit 
Plan which iumiehes insurance 
features and provides tor retire* 
meni: paid vocotione, holidays and 
sick leave: overtime rates; and an 
employees’ club which offers intsr- 
esting sodol and practical values. 
Two occrediled univerritiss offer 
opportunity for advanced educa* 

Your ietfer of inquiry will receive 
prompt erttenfion and reply. Please 
write (0 — 

SVERDRUP S PARCEL, Inc. 

Consulting Engineers 
915 Olive St. Louis 1, Mo. 


TO THE FINE ENGINEERING MIND 
SEEKING THE CHALLENGING PROJECTS IN 



ELECTRO-MECHANICAL DESIGN 

ELECTRO-MECHANICAL DESIGN ENGINEERS are offered 
outsianding career oppotcuniries now as members of the staff of 
Convair's Electronics and Engineering Laboratories in beautiful 
San Diego, California. We especially need engineers who have 
demonstrated the ability to design and develop precision electro- 
mechanical equipment including airborne radars, microwave 
equipment, servomechanisms, telemetering and data reduction sta- 
tions, auto pilots, flight instruments, gyro devices, and the like. 
Formal engineering education and up-ro-the-minute knowledge 
of modern materials and shop practices are essential qualifications. 
CONVAiR offers you an imaginative, explorative, energetic engi- 
neering department to challenge your mind, your skills, and your 

and long-range programs. You will find salaries, facilities, engi- 
neering policies, education opportunities and personal advantages 

Generous travel allowances to engineers who are accepted. 
Write at once enclosing full resume to : 

H. T. Brooks, Engineering Personnel, Dept. Ill 

CONVAIR 

A Division of General Dynamics Corporation 
3302 PACIFIC HIGHWAY SAN DIEGO, CALIFORNIA 

Lovely, sunny, SMOG-FREE SAN DIEGO, ever-growing area of 
thtee-founhs million people, offers you and your family a way of 
life judged by most as the Nation's finest for climate, natural 
beauty and easy (indoor-ourdootj living. Housing is plentiful 
and reasonable. 
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EMPLOYMENT OPPORTUNITIES 


IN SOUTHERN CALIFORNIA 

HAS EXCELLENT POSITIONS FOR 

ELECTRONIC TEST EQUIPMENT 







place to live . . . 


TECHNICA^^ASsfsTANT 


si.-s.r.r.': 
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PILOTS 


''“SiSaSsr'' 






Searchlight Section 



Immediate Delivery 

WRISKT PRATT A WHITNIT 

28?IS?0 „ 

R2000 R1340 R985 

ENGINE WORKS 


keep your weather eye out for 

Weather Eye 

si'.' Flight RADAR 

P.O. Box, Bridgeton, Mo. 

R2800 CYLINDERS, NEW 

^ $100 Each - $175 Pair 

'“super swap shop 

“Take a Heading for Reading" 

■'OH Till': HEST 

MAINTENANCE. OVERHAUL- MODIFICATION -INSTALUTION 

iCKAinX,: AVIATION SEnVH'E. lA'C. 

MVMCIPAI. AIBPOBT Pbone 4-SSM BEADmo. PENNSYLVANIA 
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SEARCHLIGHT SECTION 


FLAGSHIP 

of the 1955 Industrial Fleet 
- - chosen best over 12,000 pounds 



SUN OIL Company Super-92 DCS 

a Remmert-Werner Conversion 

Chosen BEST INTERIOR 

DAVISON Chemical Company DCS 

a Remmert-Werner Conversion 


OFFERS ARE RECEIVED 

from Parties Interested in Trading 
DC-4 or DC-S AIRPLANES 
For 4 CONVAIRS CV-240-6, 
WITH VIRY LOW TOTAL TIME. 

FOR MORE DETAILS AHS SPECIFICATIONS 
ADDRESS INDUIRIES TO; 

ARGENTINE AIRLINES, 


Remmert-Werner 

RADAR 


TWO LOCKHEED TOA's 

" LEeWARD AERONAUTICAL 


SALE or LEASE 

SI1MD. «FI lilt, SS«,0M.— 400 koun 
INTERNATIONAL AVIATION IND. INC. 


NAVCO, 


has Collins 

17L4-17M-51R-51V-51X-51Z 


NEW G-44A 
SUPER WIDGEONS 

IsSSss 


WELSCH AVIATION COMPANY 


AIRPLANES WANTED 


We Buy DC-3 and C-47 


REMMERT-WERNER, INC. 


WANTED 

TwiR B»clicr.ll Mq^cI D-j8 or C-15 

And ITU & 1811 Ceuui. 

BUCK PHILLIPS 


GRAUBART AVIATION 


IV rsAyoisoo; <i 


SPECIAL 

SERVICES 

TO THE 

AVIATION INDUSTRY 




CONSULT LUND FIRST 


EXECUTiVE g AIRLINE AIRCRAFT 
LEASES, SALES g FINANCING 


OVSRHAUL& i 
f MAINTENANCE 


Remmert- 

Werner 

Inc. o« Inc. of 

^ ST. LOUIS ^ TOLEDO 

’dcs" 

LODESTAR TWIN BEECH 


PARTS a. SUPPLfUS 


NAVCO . 
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Will this blot 
spread . . . 
or shrink? 


Nothing strikes so bruially at human lives as a slum. 

Yet of America's many millions of homes, ihe bloi that 
is a slum covers more than 1 out of every 10 . . . and 
nearly one-half of all our homes are urgenily in need of 
repair and basic improvements. 

Will the blot go on spreading? Or will a concericd, na- 
tionwide attack on the causes of slums shrink it. year by 
year, until it is wiped out? Today, this is a challenge to 
every American ... a challenge that must be met. 

Your communily . . . your problem ! 

A slum reaches across blocks, across miles, lo sit on your 
doorstep and demand a price. 

You pay it in the threat of crime and juvenile delin- 
quency lo your family. You pay ihe price in higher per- 
sonal properly taxes to fight the disease and crime and 
poverly that are slum-bred. You pay personally when ihc 
v.iiue of your home sinks as communily deterioration 
lakes another step closer. 

Your firm pays when the communily where you do 
business goes downhill. Slums nutomalieally mean lower 
purchasing power and less cfTeelive labor. 

Good citizenship is <;ood business 
It's good citizenship and good business both for your firm 
to join eflorts to check housing decay. . . lo stop slums 
before they start. In fact, it’s the responsihiliiy of every 
business, as it is of every other good citizen, to support 
communily improvemenl efforts. 


.Some siums are beyond repair. They should be torn down 
and a fresh start made. Olhers can be remodeled, made 
to conform to belter living standards. So it is up to you 
to gel behind every sound progr.im which seeks to pro- 
vide adequalc housing for all our people. 

Adding your support to Ihc efforts of the millions already 
attacking the problem, your firm can help stop slums cold 
and pul America's housing standards at a new height. 

Hon to get into action 

A group of Americans from every walk of life has formed 
a new, non-profil organizaiion lo help combat home and 
community deterioration —The American Council To 
Improve Our Neighlwrhoods - . . A-C-T.l.O.N. 

Send for a free copy of “ACTION.” Il c.xplains what 
A.C-T-I-O-N- is and propo.scs to do. It also lists book- 
lets. research reports, check-lists, and other material 
which can help you protect the housing health of your 
communily. Address P. O. Box 500, Radio City Station, 
New York 20, N, Y, 



Amshcar Couicil To Improve Our Neighborhoods 
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WHO’S WHERE 


^ WMB ‘ " • 

THE WORLD’S LARGEST 
PRODUCER OF 
READY-TO-INSTALL POWER 
PACKAGES FOR AIRPLANES 
INVITES YOU TO ENJOY YOUR 
WORK AND YOUR LIFE IN 



SOUTHERN 

CALIFORNIA 


We believe wc can offer you an opportunity 
to improve your position in the business 
world — and improve your way of life here 
at Rohr Aircraft Corporation in beautiful, 
temperate, exciting Southern California. To 
strengthen our personnel in various depart- 
ments, Rohr has a real opportunity for you 
if you are skilled as an — 

ENGINEER 

(Aircraft Design or Structures) 
LOFTSMAN 

JIG & FIXTURE BUILDER 
TOOL PLANNER • TOOL DESIGNER 



Aircraft Corp., 
aiitiaft sales for 


(Continued from page 9) 

J. R, Jaunsseo, assistant comptrolle 
Locthe^ Aircraft Corp. 

Jasper F. Burt, plant manager for I 

er 

Rus 
jet-trai 
Co., Seat 
snperinter 
Right. 

Guy N. Tombctlin. 
sciitativc for L. B. Smith fi 
International Airport, A 

A. J. LDJy, manager 
Canadair Ltd.. Montreal. 

Joseph M, Gartner, administrative assist- 
ant to the president of Borg-Wamer Corp. 
H- Charles lacgcr, manager of manufactur- 
ing of Pesco Products Div. 

Frederick S. Rich, petroleum industry co- 
ordinator for Fischer h Porter Co. 

Pklnard J. Feleshia. public relatioos man- 
sect of Federal Telecommunication labs., 
>Jutlcy, N. J., research division of Inter- 
national Telephone 4 Tetegraph Corp. 

(eiftcy Sidebotham. assistant to the presi- 
dent of G. O. Noviile & Associales, Inc. 
Sidebotham was formerly contract adminis- 
trator of Pastushin Aviation Corp. 

Herbert Ashcroft, Jr„ svorks manager of 
Baiisch 4 Lamb Optica! Co. 

Hugh E. Burke, administrative engineer 
of Electrol Inc. 

Lovell Lawrence. Jr., general supervisor 
of missile design. Chrysler Corp.’s Engineer- 
ing Div. Alhed Afiicano to head power 
plant design department, position previously 
lield hv laiivtence. 

of Coast Pro-Seal 4 Mfg. Co. 

Haney Bertram Wilgits. 

R.^. Hillner, sUndard product ales 
manager of H. M. Harper Co. 

Lester E, Johnson, supenisor of itidus- 

N'ickel Co., Inc. 

T. Coolidge Sherman. Washington repre- 
sentative of Allegheny Ludliim Steel Corp. 

Anthony A. Ttmiheti. engineering and 
sales repre^tative for Wac Engineering Co. 

RobCTt 1~ Schmeder, aircraft sales i 
ager of Pesco Prodnets Div. of Botg-W: 
Corp., Bedford. Ohio. 

Donald C. Btirkhard. succeeds Ce , 
Solomon as chief pilot for West Coast Ah 
lines, who rctumed to line flving. 

Paul J. Dearie. Philadelphia sales — 
ager of Airwork Atlantic Ltd. 

Hosvard R. Donalson, operatiORS 
ager of Biddle .Airlines. 

John C. MiTO’cll, sales manage: of 
' Iranian Airssavs; John F. Davidson, opera- 

I Artiuir W. Olson, San Jose sales manager 
I of United Air Lines. 

I Dirk J. Kocicman, U. S. general manager 
' of KL\i Roval Dutch Airlines; Vincent J. 
' Schcefber, hfissouri district manager; Hank 
I van Lunenburg, district manager for Cin- 
1 cinnati and Michigan. 

Herbert W. Cole, industrial and military 
, tube specialist of General Electric Tube 
Dept, 


138 


AVIATION 


14. 19SS 



STRESS and STRAIN GAUGE 
an Aid to Aircraft Safety 


New Se/f-Bafancing Strain Gauge System 
With Direct Reading Remote Indicator 

Now, for the first time in aviation history, the pilot can know, 
while in night, the exact load being placed on his aircraft at 
strategic points due to severe weather, air shocks, etc. Strain 
gauges can be placed on all essential parts of the aircraft, and a 
direct reading obtained from the indicator in the cockpit. 

The ma.ximum deviation of the system from a straight line does 
not exceed 0.1^ full scale. Overall accuracy is less than 1% under 
all conditions and repeatability is within 0,1% of full scale. Inputs 
of 10 to 50 m.v, display full scale deflection. 


This system has been thoroughly tested and proven in service — 
it is designed to meet mililary specifications. The total volume 
of the entire system is less than 125 cubic inches and weight 
is under 10 lbs. 


feenlea^ 


Use of this system will improve safely, reduce maintenance hours 
and provide stress or strain information prior to structural 
failure- Write, wire or ’phone today. 

ENGINEERING • OEVEtOPMENI • PRODUCTION 

MANUFACTURING COMPANY 

7814 Mapleweod Indusirlol Court > Solnt Louis 17, Missouri 
Producers of ihe HIG-3 ond HIC-4 Gyros. Role and Free Cyras. Differenllol 
Pressure Moch Meiers, Air Speed Indicolors, Computers. Switches ond 
mony other precision-bulll components. 




The “Hercules” of hoses 

flies with the Lockheed Hercules 



Powerful is the word for Loclcheed's C-130 
Hercules . . . with its long range and capac- 
ity for tough assignments. 

“Herculean” strength and endurance 
also characterize the Fluoroflex-T hose as- 
semblies that convey fuel and oil on this 
plane and on its four turboprop engines. 

Fluoroflex-T R3800 hose assemblies 
represent the latest word in aircraft hose 
progress. They're 500 F lines. These are the 
hose assemblies using a tube compounded 
from Teflon that have A-H approval for 
synthetic fuels, oils and nitric acid. 

Get the facts -send for Bulletin FH-2. 


RESISTOFLEX 

CORPORATION 


140 


AIR TRANSPORT 


CAA Outlines f 1 Billion Airways Plan 


Air Coordinating Committee reviewing 5-year plan 
aimed at solving knotty traffic control problems. 


By Problc Staver 

Washington— Civil Aeronautics Ad- 
ministration has proposed a 5\’e-ycar. 
$1 billion dollar airways program de- 
signed to meet the expected demands 
on the Federal ainvavs svstem in fiscal 
veais 1957 through 1961 (AW Oct. 
31, p. 11). 

The CAA plan has been submitted 
to the Ait Traffic Control and Naviga- 
tion Panel of the Air Coordinating 
Committee for adoption. 

ACC has further ashed its Nav-Panel 
also to study tlic recently filed report 
of Special VVorking Gtoup-1 3 on "The 
U. S- Need for Increased Air Oper- 
ational Capability. " The group's draft 
report is due Dec. 5. 

ACC wants the Nav-Pancl to accom- 
plish three things: 

• Determine the compatibility and 
complimentary natures of the two re- 

• Determine the adequacy of the re- 
ports. 

• Recommendation as to full endorse- 
ment by ACC of each report and theit 
programs and concepts. 

'Acute, Not Chronic' 

In transmitting the airways program. 
Fred B. Lee, CAA Administrator, said. 
“CAA recognizes the situation (sur- 
rounding ait traffic control and naviga- 
tion) for what it is— an acute problem 
which has no quick solution. While 
the problem is acute, it must not be 

E ennitted to become chronic; it does 
avc a solution in the plan presented 
here; a solution which is good to the 
extent that money is made available 
for it.” 

Lee declared that the five-year plan 
actually "represents a minimum pro- 
gram which should be undertaken to 
accommodate safciv the air traffic 
which conservatively can be expected 
by I960." 

Cost of the program exceeds S900 
million and would requite an expendi- 
ture of 5116 million in Fiscal 1957 and 
another 5200 million in each of four 
succeeding years. Such a program, 
however, must be approved by the Bud- 
get Bureau and receive congressional 
approsal on an annual basis. 

Today's crisis in air traffic control is 
the dirwt result, according to Lee, of 
fund limitations. 'The situation has 


been compounded. Lee says, by cur- 
tailment of civil development and pro- 
curement and the security restrictions 
on developments for military purposes, 
combined with unprecedented traffic, 
causing the Federal airways system to 
lose its lead on its users requirements. 
Investment in Safety 

The CAA official describes the pre- 
sent air traffic control system as one 
built with the resources of yesterday, 
which is barely able to cope with the 
volume of traffic today. Given the 
resources, he said. CAA can bring the 
system up to its proper standard of 
efficiency and service. 

As proposed by CAA, tlie capacity 
of the Federal airways system can be 
increased by the use of equipment now 
in production. The required capacity 
increase would be gained in two ways: 

• Extending the system framework; 

• Increasing the ability of air traffic 
control facilities to handle safely a 
greater flow of traffic. 

Lee says, “naturally, this plan calls 
for an investment on the part of the 
taxpayers who pay foe the system, and 
on the part of the users of the ainpace, 
in fitting their aircraft with full naviga- 
tional equipment.” 

He referred to the cost of the plan 
as "an investment in safety and effici- 
ency.” Because the capacity of impor- 
tant parts of the airways is overtaxed, 
Lee said. "Today, aircraft ate delayed; 
people are delayed: and the aircraft op- 
erator-private. military ot commercial— 
suffers loss in money ot mission." 

Illustrating his point, Lee cited the 
inability of ATC to handle efficiently 
peak Instalment Flight Rule (IFR) de- 
mands at New York, Chicago, Wash- 
ington, Los Angeles and San Francisco 
—five major air traffic hubs— and a few 


Airways Program Tables 
Defans of the Civil Aeionautics Ad- 
mintstiatioa's proposed five-year Federal 
airway plan for fiscal years 1957 through 
1961 is shown in tabulated form on 
page HZ, I'hc plan is now up for Air 
Coordinating Committee approval prior 
to submission to the Budgrt Bureau for 
the fiscal year beginning July 1, 1957. 


of tlie high density routes between other 
large air traffic hubs. 

CAA foresees the only solution to the 
problem as a system of navigation aids 
defining a greater number of channels 
of flight, improved traffic control facili- 
ties and equipment, and speedier com- 
munications. 

Major components of the new airway 
system plan includes: 

• Airport surveillance radar and the 
military radar approach control 
(Rapeon) facilities operated by CAA 
to be continued as a part of the com- 
mon svstem in the foreseeable future. 
Surveillance radar locations would be 
increased from 45 to 99. 

• Long range radar will be utilized to 
provide adequate separation between 
aircraft in the en route area rather than 
terminal areas, but in the interest of 
economy, the militaiy's air defense 
radar will be used as an adjunct to the 
civil air traffic control system, 

• Secondary radar system, consisting of 
the air traffic control radar beacon sys- 
tem, is proposed in addition to the sur- 
veillance radar and long range radars 
for a total of 134 ground air traffic 
control interrogator installations. 

• Very high frequency omnirange and 
distance measuring equipment as an 
aid for short distance air navigation will 
depend on continued use of VOR/ 
DME which will require an additional 
383 facilities througli Fiscal 1961- If 
a decision is made to replace VOR/ 
DME with Tacan, it is estimated that 
814 units would be required with 
the majority budgeted in the first year. 

• Airport traffic control service will be 
discontinued at locations having less 
than 13,000 total annual itinerant and 
air carrier operations. However, an 
additional 40 locations is foreseen in 
the next five years. 

■ Air route traffic conttol centers, con- 
tinuing as part of the common system, 
will need 70 more long range radars. 

Other portions of the plan indicate 
a continued use and expansion of ap- 
proncli lighting and lead-in lighting, 
using incandescent, centerline systems, 
airport surface detection equipment, air 
traffic conttol coordinating equipment, 
direct pilot-center communications, and 
precision approach radar. 

Portion of the plan indicating reduc- 
tion or elimination of equipment in- 
cludes eventual abandonment of the 
low frequency modulation ranges, fewer 
interstate and communication sffitions, 
and discontinuance of non-directional 
radio beacons and airway beacons, 
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Civil Aeronautics Administration Federal Airway Plan 
For Establishment of Air Navigation Facilities 
1957-1961 

(Dollar Figures in Thousands) 
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Maintenance and Operation 

1957-1961 

(Dollar Figures in Thousands) 

Facility Of Scrvic* 

Fircal 1957 


Flfcal 1959 

FItcal 1960 


INSACS 

Of ACS 
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Cofiton 

ASR/Kcpconi 

Lens RansiRadir 

Sacondary Radar 

ILS 

Approach Lighta 
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All Othar 

TOTAL 
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3,459 SS1.394 
725 5,122 

2,665 18,880 

2,817 20,476 

574 3,510 

97 703 

12 78 

207 2,112 

30 449 

316 3,841 

180 2,037 

11,082 578,602 
86 

40 1^ 

106 1,122 
873 6,485 

933 9,907 

2,092 1 9,743 

13,174 598,345 

Poiitloni Amount 

3,191 521,955 
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1,499 11,028 
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12 84 
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30 475 
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86 ^782 

42 252 

SB 273 
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1,185 9,154 

980 10,403 

2,755 26,884 
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Poaltiona Amount 
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768 5,497 
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1,513 11,212 
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41 288 
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1,029 10,923 

2,783 26,870 

16,218 5129,842 

Poaltiona Amount 

3,345 523,220 

786 5,644 

3,043 22,499 

3,196 26,115 

1,528 11,404 

2,300 15,506 

105 734 

252 2,691 

77 1,241 

518 6,142 

82 864 

15,232 116,060 

102 

87 410 

456 5,647 

1,360 10,826 

1,132 12,015 

3,182 31,468 

18,414 5147,528 

Poaltiona Amount 

3,403 523,677 

803 5,785 

3,196 23,666 

3,274 27,015 

1,706 12,799 

2,802 18,920 

168 1,174 

90 1^450 

610 7,081 

82 868 

16,409 125,375 
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110 964 

45 270 

87 414 

388 4,940 

1,406 11,221 

1,245 13,216 

3,281 32,726 

19,690 5158,101 
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Meet Ted Bottema and Glen Headmen, 

Weslinghouse ACT field service engineers, 
headquartering in Dallas, Texas, and Edwards 
Air Force Base, respectively. These men and 
their teammates in your area offer you the 
benefits of years of aviation experience and 
are backed by a headquarters staff of engine 
service specialists. They can help you with 
many service problems. For example, they can 
give you complete information on the product 
described on the next two pages: 


New silicones that run dean 
at extreme speeds and temperatures 




Shown here is Dr. O. C. Gainer, the Weslinghouse 
scientist who developed the lubricant. The sample of 
the new silicone he is pouring was heated to 480°F for 
over 100 hours, yet it remains clear. The conventional 
lubricant at the left shows a large degree of sludge 
formation after only four hours at 480°F. 


FOR MORE INFORMATION ON WHAT THIS NEW 
LUBRICANT WILL DO FOR YOU . . . TURN THE PAGE 


you CAN 6E SURE...IF irbA^stinghouse 
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New silicones run clean 
at extreme speeds and temperatures 


PRESENT 


SIIICONE OIL 


Ou( of the Westinghouse Materials Engineering Laboratories and the 
Aviation Gas Turbine Division has come a new silicone lubricant so 
good it actually isn't needed for anything but the fastest and most 
powerful jet engines. This new oil eliminates sludge. It stays clean on 
bearings and gears at tremendous pressures and temperatures. 

Present oils are adequate for many of today's jet applications. But 
engineers look to the new lubricant to solve problems that will exist 
at the extreme speeds and high ram air temperatures already forecast 
for the future. The new oil holds great promise for application in 
jet-powered missiles for military use. 

The silicone lubricant was perfected by changing the structure of 
the silicone molecule. The new oil forms a close-packed layer of pro- 
tective lubrication. After passing every laboratory torture test with 
flying colors, the oil was tested in jet engines. There was a complete 
absence of sludge at the completion of the test. 

This new development is typical of the kind of diversified, com- 
pany-wide attention your problems get when you give them to ACT. 
This ability to put the right man to work on the job and to give 
him the right facilities is one more Westinghouse means of helping 
you bring tomorrow's aircraft . . . One Step Closer. mi 03 i-b 


Dr. Gordon C. Gainer, Westinghouse materials engineer, and AGTs 
George Townsend co-operated in developing the new silicone. Adapting 
it to Jet engine use is an example of corporate co-operative effort available 
to you through your local Westinghouse ACT sales engineer. 


THE WESTINGHOUSE AVIATION FAMILY 
Jef Propulsion • Airborne Systems Components • Wind Tunnels 
Airborne Electronics • Airport Lighting • Ground Electronics 
AircroR Electrical Systems ond Meiers 


you CAN BE 5UR£...iP tr^ 

Westinghouse 



American Buys 30 Boeing Jets, 
Plans to Start Service June, 1959 


American Airiincs has ordered 30 
Boeing 707 turbojet transports and 
plans to start tlic first trancontinental 
turbojet service by mid-19S9. 

American expects first dcHvcrv on its 
$13S million order in March 1959. and 
has scheduled tlic inauguration ol trans- 
continental jet scrs'iec for June 13, 
1959. 

National Airlines, which announced 
an order for six DC-8s last summer, 
says it will get its first aircraft in May, 
1959 and "should be able to offer the 
public DC-8 jet service, particularly 
oscr East Coast routes, many months 
before any other carrier." 

rhe order from American brings Boe- 
ing's Stratolincr orders to 50, including 
the initial one of 20 from Pan .-^nicri- 
c-,in World Airwiys. It brings Boeing 
back within range of Douslas Aircraft 
which has orders for 61 DC-8s from 
Pan .American, United and National. 

'Ilic Amerieaii version of the 707 n ill 
be powered br- the Pratt & Whilncv 
J57 engine. ' 

lire aircraft will cost $4.5 million 
i-.ich, and the order totals about S135 

The carrier svill operate its first sets'- 
icc nonstop between New York and 
l.os Angcle.s, Non- York and Chicago, 
and Chicago and Los Angeles. FIving 
time between Los .Angeles and Nesv 
A'ork is scheduled 4 hours 1 5 minutes 
casthouiul, and 5 hours 15 minutes 
westbound. 

Boeing has contracted to provide re- 
verse-thrust and engine silencing equip- 
ment for the 707. A silencer will be 
provided for the e.xhaust system to cut 


engine noise, and a thrust teverser will 
be supplied to improve the aircraft's 
braking ability. 

Both features are written into the 
Ametiean-Boeing contract. 

National plans to start its turbojet 
operations with a 2 hour 21 minute serv- 
ice between New York and Miami, 
possibly by the summer of 1959. De- 
liserv of three of National’s DC-8s is 
scheduled for 1959, and the remaining 
three will be deliscrcd in the middle 
of 1960. 

Boeing reports that the 707 proto- 
tvpe now has o\er 519 hours of flight 

'"sincTthc first flight in July, 1954. 
Ihc 707 has made 231 flights. It has 
flown at altitudes above 45.000 ft. and 
at speeds above 600 mph. 


Eastern Reports Gain 
In 9-Month Revenues 

Eastern Air Lines reports substantial 
traffic and revenue gains in the first 
nine iiiontliF of this year. 

Net earnings after taxes for the period 
were S4.748.089, compared with S!.- 
789.824 for the same period of 1954. 
Total operating revenue for the first 
tlircc quarters was S148.483.380. an in- 
crease of 16% over 1954 nine month 

Eastern canied 5.037,000 passengers 
behveen January and September, 17% 
mote tlian tire 4,307.000 passengers 
carried in the same period last year. 
Load factor increased from 58.49% 
to 62-54%. 


Three major factors are cited by East- 
ern in the nine month record: 

• Promotion of Florida as an all-year 

• Introduction of the DC-7B Golden 

• Continuance of drive on cost control. 
Eastern figures that its promotion of 

Florida as a year-round vacation resort 
added 130,000 passengets to third 

S iarter traffic. Introduction of the 
olden Falcon is seen stimulating a 
substantial increase in first class traffic. 

Operating expenses for the first nine 
months of the year were $129,685,000. 
Expenses increased 11% in the period 
while revenues gained 16%. Operating 
ratio declined from 91.3% for the first 
nine months of 1954 to 87.3% for the 
same period this year. 

Plastic Cover Tested 
For Antenna Housing 

A low cost plastic covering for 
weather-proofing the instrument land- 
ing system (ILS) localizer antenna sys- 
tem is being tested by Civil Aeronautics 
.Administration as a possible replace- 
ment for the familiar red and white 
wooden shacks now in use. 

•A “carrot bag” type cover of heavy- 
duty plastic was first used at UiCnardia 
•Airport under ncar-cmergcncy condi- 
tions when the wooden shelter "as 
badly damaged by rising water. Official 
testing of the "carrot bag" under all 
weather conditions is now being carried 
out at CAA's Technical Development 
and Evaluation Center at Indianapolis, 
Ind., along with a rigid "dome” type 
plastic shelter. 

The evaluation at Indianapolis is be- 
ing conducted to see if the pliable and 
rigid plastic coverings are adequate for 
general use. 
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Convair, Canadair, Bristol to Build 
Advanced Turboprop Transport 


Quebec, Canada— The Convair Divi- 
sion of the General Dynamics Cotp. 
has joined productive and design forces 
with England's Bristol Aeroplane Co. 
and Canada’s Canadair to build a turbo- 
prop airliner capable of competing with 
American and British jets in the inter- 
national transport market. 

The three companies, whose agree- 
ment became known here last week, 
plan to build an advanced version of 
Bristol’s turboprop Britannia with ap- 
proximately the same speed as that of 
pure jets (around 500 mph.), longer 
range (3,500 miles), equal payload 
(120 passengers or 200,000 lb.) and a 
Inner cost oi operation. 

The production goal for the airliner 
provides for delivery in I960, when 
both U. S- and British jet-liners pre- 
sumably already will be in the air. 

The plane itself has the same gen- 
era! characteristics described by Bristol 
officials last year when they revealed 
plans for th6ir "admittedly-a-long-wav- 
oS” Super-Britannia (AW Oct. 25, 
1934, p. 13). 

Selling Points 

Officials of the three companies ate 
banking upon these features as selling 
points in their bid for a share of to- 
morrow’s international-transport tiur- 
ket; 

• Speed enough to allow the plane to 
make flights from North America to 
Britain and back beriveen dawn and 

• Fuel economv as opposed to the rela- 
tively-high fuel consumption of the 
pure jets. 

• Ease of operation. 

• The relative simplicity of mainte- 

The heart of the projected airliner 
is the new Bristol B. E. 25 turboprop 
engine, an adaptation of the same com- 
pany’s Olympus pure jet. One of the 
unique characteristics of this 8,500 hp. 
powerplant is that it is designed to 
give maximum power at all altitudes, 
in contrast to the average turbine whose 
efficiency is greatly affected by altitude 


Two Prototypes 

One of the primary advantages of 
this engine’s characteristics will be that 
the new airliner will be able to take 
off or land-despite its high load capac- 
ity and extraordinary speed-ftom con- 
ventional runways. It will not require 
extra long runsvays or extra good 
weather for scheduled operation. 

Bristol engines already are being pro- 
duced in the U. S. by Curtiss-Wright 


Coro, under license. Production of the 
B. E- 25 also may be extended to that 
company. Under present plans, two 
prototypes will be built, one in England 
and tiie other in either the U- S. Ot 
Canada. 

One of Canaduir’s design proposals 
is a double-barrel fuselage providing 
fuli-two-deck passenger accommoda- 

The airliner will combine the most 
advanced designs of the three com- 
panies participating. 

Design teams of each company are 
now developing their ideas. 

At a meeting in Montreal later this 
month, it will be decided whether the 
final airframe design will be deseloped 
by Convair, Bristol or Canadair-ot a 
combination of the best features of all 
three. 

By the end of the vear, final decisions 
will be made, and allocation of produc- 
tion will be decided shortly afterward. 

CAB Drafts New Rule 
To Govern Free Rides 

Washington— The Civil Aeronautics 
Board has propo.scd a new set of rules 
to cover airline offers of free ot cut-rate 
transgortation to CAB personnel on offi- 

A draft proposal has been published 
whicli sets up a new Part 226 of the 
economic regulations designed to clarify 
the legal status of a voluntary offer of 
free transportation from a domestic 
airline. It also adds CAB personnel on 
official business to the list of people 
eligible for preferential rate transporta- 
tion in overseas and foreign air travel. 

CAB member Chan Gumev ques- 
tions the legality and the wisdom of 
the proposed regulations. Gurney also 
has objected to the recently announced 
Board policy ot sending certain person- 
nel on touts of airline installations. 
They will travel on free, space-available 
transportation furnished by the airline 

""lire CAB majority finds that the 
proposed rules ate compatible with the 
requirements of the Civil Aeronautics 
Act and that the plan is in the public 
interest. 

"Free or reduced-rate transportation 
to Board personnel traveling on official 
business would not constitute a drain 
on any carrier’s treasury, jeopardize the 
financial condition of any carrier or 
Otherwise adversely affect a!t transporta- 
tion in general. Because of the relatively 
small number of its personnel (618). 
only a minor percentage of whom will 


be traveling on official business, little 
or no adverse effect will be felt by any 
carrier voluntarily offering to furnish 
free or reduced-rate transportation,” the 
CAB said. 

The Board points -out that the deci- 
sion to provide such transportation lies 
with airline management, and that the 
CAB would have full control over use 
of the special travel privileges by its 
personnel, 

Airlines Turn Down 
Liquor Service Code 

The domestic scheduled airlines’ Air 
Traffic Conference rejected a proposal 
for esbiblishing an industry-wide "code 
of conduct” for serving liquor in-flight 
during its semi-annual meeting in San 
Francisco last week. 

Harold L. Pearson, president of the 
Air Transport Assn., who originally 
raised the question of liquor service by 
member aitlincs (AW Sept. 19, p. 11), 
urged industrv self-enforcement at the 
meeting- ATC spokesmen indicated 
current practices would be continued 
since the service of alcoholic beverages 
and the rules and regulations govern- 
ing such service ate the responsibility of 
the individual airlines. 

The traffic group again passed over 
the controversial question of adopting 
a "no-show" and late cancellation pen- 
altv plan. Advertising budgets for pro- 
moting military traffic and airmail and 
air parcel post were recommended and 
will be presented to the ATA board of 
directors in mid-December for their 
approval. 

New officers of ATC for the coming 
sear ate: president, Arthur Kelly, vi:* 
president-sales of Western Air Linns; 
first vice president, Rex Brack, vice- 
president-traffic and sales, Braniff Air- 
nays; second vice president. lohn Clcm- 
son, general traffic manager, Trans 
3\'orId Airiincs. 

Griffith Quits CAB 

Robert L. Griffith has resigned as 
Civil Aeronautics Board Compliance 
Chief to return to Delta Ait Lines. He 
will leave CAB Nov. 18 to take charge 
of Delta’s new Wasliin^on office. 

CAB Chairman Ross Rizlcy accepted 
Griffith’s resignation with regret and 
said: "On behalf of the Board, I wish to 
public!'’ note Mr. Griffith’s important 
contribution to civil aviation as evi- 
denced by his impartial, conscientious 
and effective enforcement of the Act 
and Regulations during the past 24 

Chief Compliance Attorney Robert 
Biirstein will ^e Acting Chief of the 
Compliance Office pending appoint- 
ment of a successor to take the place 
of Criffith, 
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Board Proposes 73 j4mendments 
In Airworthiness Regulations 


Washington— The Civil Aeronautics 
Board has proposed 73 amendments to 
the airworthiness regulations as a result 
of the Board’s 1955 annual airsvorthi- 
ness review. The amendments being 
proposed include 19 changes to Part 3 
and 64 changes to Part 4B of the Civil 
Air Regulations- 

In its notice of proposed nilc making, 
the Board noted that these changes had 
been sufficiently resolved at the annual 
Airworthiness Meeting in September to 
justify specific recommendations for 
amendment of the regulations. CAB 
Chairman Ross Riziey recently said the 
Board would expedite the adoption of 
airworthiness amendments (A\V Sept. 
19. p. B9). Those issues which were 
not resolved have been temporarily 

Among the proposed amendments to 
CAR Part 3 is the deletion of the pro- 
vision (3.186) which permits a reduc- 
tion of the maximum maneuvering load 
factor limitation from 5.8 to 3.5 for 
airplanes incapable of spinning. The 
reason for this change, the Board said, 
is that structural failures experienced in 
the past with small airplanes in the 
high speed range strongly indicate the 
inappropriateness of relating a reduction 
in maneuvering load factor with any 
features of an airplane intended to im- 
prove safety only in the low speed range. 

Another proposal will permit the 
desim landing weight to be as low as 
95% of the maximum weight. CAB 
said it feels that previous requirements 
have unduly reshicted the util’tv of 
small airplanes. 

New Fire Wgll Rule 

There is also being proposed a new 
requirement with respect to the strac- 
tural design of supporting structure and 
the attaenment of concentrated mass 
balance weights incorporated on control 

TTie present tequitemenls regarding 
use of safety belts in berths are consid- 
ered unrealistic. A change to these pro- 
visions is proposed which will exclude 
safety belts in berths from compliance 
with the forward accelerations pre- 
scribed for an emergency landing and 
will require restraint of occupants in 
baths by means of a padded aid board, 
a canvas diaphragm or similar equip- 

Thcre is a proposed change (3.624) 
which will permit use of fire-resistant 
scaling of fire walls in installations 
equipped with engines having a maxi- 
mum displacement of up to 1,000 cubic 
inches. On the basis of present engine 
design, the Board said, it is believed that 


the degree of fire hazard is more closely 
related to the total engine displacement 
rather than on whether or not the en- 
gine is supercharged. Current regula- 
tions permit use of fire resistant rather 
than fireproof materials for scaling fire 
walls openings only on engines that ate 
not supercharged. 

Other proposed changes would tc- 
t|uire incorporation of design features 
or marking of control systems to 
minimize the possibility of incorrect as- 
sembly (3.344); placarding of the ma- 
ncuvaing air speed (3.771), and inde- 
pendence of the fuel system for each 
engine on all multi-engine airplanes 
(3.4311. 

The Board, however, will relax the 
existing standards for independence of 
fuel systems by permitting use of one 
tank for supplying more than one en- 
gine if certain design criteria are met. 
Fatigue Evaluation 

With respect to the flight provisions, 
there is proposed a change (4B-1I2), 
w-hich will permit the use of the mini- 
mum speed attained during the stall 
demonstration in determining the re- 
quired climb, and a change (4B-160) 
which will permit determination of the 
demonstration stall speed in terms of 
the stall warning speed. 

There is also proposed a new rule 
which establishes more specific aiteria 
for fatigue evaluation of flight structure, 
including pressurized cabins. Among 
other proposed changes relative to the 
structural provisions thae is a change 
(4B-210C) which establishes more real- 
istic CTitaia for evaluating the strength 
of the airplane at weights in the vicinity 
of zero fuel weight. 

There arc proposed changes which 
will require accounting for compressibil- 
ity effects at all speeds; establish detail 
conditions for the evaluation of gyao- 
scopic loads imposed on engine mounts, 
and will require consideration of ther- 
mal effects on the stmeture, 

Three proposals are included concern- 
ing control surfaces and their control 
systems. T«-o of these will entail 
changes (4B-320) which will require 
incorporation of design features and re- 
quire tab control syston designs to be 
such that a failure of any element would 
not jeopardize the flight. Tbc third 
change (4B-324) will require application 
of the fail safe philosophy to flap actu- 
ating systems incorporating a mechani- 
cal interconnection to assure against 
hazardous unsymmetrical flap extension. 

There is also a proposal (4B-230B) 
which will permit, in showing compli- 
ance with the ground load requirements, 


the use of wing lift equal to the weight 
of the airplane instead of only two- 
thirds of the weight as currently pre- 
scribed. 

In addition, thae are other changes, 
which arc considered either minor, dari- 
fving or of an editorial nature. 

Among the proposals the Board has 
set aside as indicating a need for fur- 
ther study arc those relating to com- 
bustion heater design, decelerating 
devices, floatable passenger scat design, 
fuel storage, fire extinguisher systems, 
flight instrument panel arrangement 
and propeller raerse thrust indication. 

Jet Certification 
Starts in December 

The Civil Aeronautics Administration 
will take the first formal step in certifi- 
cation of a jet transport next month 
when a preliminary type board meeting 
will be held on the Boeing 707. 

CAA figures construction and testing 
of new jet transport types will take 
about three years. 

Applications for certification of the 
707 and the Douglas DC-8 have been 
filed, and the CAA expects one for the 
Lockheed Electta turboprop transport 

In certifying the turbojet transports, 
CAA engineers are going to have to 
make up the rules as they go along, 
since no complete set of regulations has 
been set up to cover the new aircraft. 
The Civil Aaonautics Administrator is 
empowered to set any requirements con- 
sidered necessary to insure an equivalent 
level of safety with conventional air- 
craft. 

CAA has been gathering what infor- 
mation is available on jet aircraft prob- 
lems for five years. Visits to England 
were made bv CAA engineers when the 
Comet was being tested, and consulta- 
tions waa held with U. S. military spe- 
cialists. 

In 1950, a report was published 
which laid out major problems areas in 
jet operations. 

Now CAA engineers will have to ad- 
just yardsticks used in certificating 
piston-engine types to accommodate 
new problems encountered as the jet 
certification program goes along. The 
CAA will verify the basic load analysis 
on the new types to guard against anv 
fundamental enor which might result 
in major structural failure. The manu- 
facturer has the responsibility for de- 
tailed analysis. 

A flight test program for the new 
aircraft will be established by the CA\ 
type board. 

TTie program could include up to 
150 additional hours of functional and{ 
reliability testing, a sort of airways eu4 
durance test designed to iron out any 
bugs which might remain. 
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Saves time... 
saves money... 

provides 
added safety! 




Olin Mathieson's DC>3. . . A sub-zero Canadian night. . . In one engine— 
New Koolmotor Aero Oil In the other — another brand . . . 

...and here’s what happened! 


The pilot was Neil Fulton, the firm; Olin Mathieson Chem- 
ical Corporation, Baltimore, Marvlaml, Assignment: take 
a DC-3 through Canada in sub-zero January weather. 

Before leaving, Fulton conceived an interesting and 
profitable experiment. In one engine he placed the avia- 
tion oil that was standard for Olin Mathieson's operation 
at that time. In the other, he put Cities Service New Kixil- 
motor Aero Oil. 

Then came the night he had to leave his DC-.3 out on 
the bitter-eold ramp of Toronto Airport. Next morning, 
with the thermometer reading eight below zero. Fulton 
climbed into the plane to .start the engines. Trouble? . . . 
trouble you bcl . . . trouble starting. But the first engine to 


kick over was the enaine using Cities Service New Kool- 
motor Aero Oil! 

That was enough to sell Neil Fulton on New Koolmotor 
Aero Oil . . . and hc'.s used nothing else ever since! Sum- 
ming up his experience, he says: “Cities Service New 
Koolmotor Aero Oil provides far more satisfactory results 
in anv weather and has enabled a substantial reduction in 
oil consumption and general maintenance expenses." 

Results such as Neil Fulton’s are not the exception, but 
the rule, with New Koolmotor Aero Oil. This improved avi- 
ation oil can produce similar results for you. Why not try 
it? You'll find it wherever the familiar emblem of Cities 
Serv ice Aviation Pnxiucts is displayed. 


CITIES SERVICE 


AVIATION PRODUCTS 


New York • Chicago 


South: Arkansas Fuel Oil Corp. 


ISO 


Delroit-Wayne Field 
Wins ACC Approval 

Washington— The major civil ait ter- 
minal serving the Detroit, Mich., area 
should be the Detroit-WavTie Major 
Airport, according to the Airport Use 
Panel of the Air Coordinating Commit- 

Conversion of Willow Run Airport to 
joint civil-military also was recom- 
mended. 

The ACC group has developed a 10- 
point program for casing the airport 
problems at Detroit. Plan is the result 
of a study and heatings that were to 
"determine, in the best interests of the 
public, the most feasible civil-military 
utilization of the airports, existing and 
proposed, in the Detroit. Mich, area." 

In order to effect the recommended 
transfer of functions between Detroit- 
Wav-ne Major and Willow Run ait- 
|x5rts. the Airport Use Panel proposes 
that these additional steps be taken: 

• The scheduled airlines now using Wil- 
low Run transfer their operations to the 
Detroit-Wayne Major Airport as soon as 
adequate facilities are made available. 

• One Air Force reserve tighter squad- 
ron be immediately relocated from 
Selfridgc AFB, Mich., and established 
at Willow Run Airport. 

• The Naval Ait Station be relocated 
from Gtossc He. Mich., to Willow Run 
Airport. 

• "The Air National Guard squadrons 
now stationed at the Detroit-Wayne 
Major Airport be transferred to WiDow 
Run. 

• Consideration be given to civil nse of 
the Nava! Air Station at Crosse lie for 
general aviation. 

It was further recommended that the 
proper authorities proceed with plans to 
develop additional public airports ade- 
quate to serve present and future civil 
aviation requirements in the Detroit 
area. The final recommendation en- 
dorsed the establishment of a single 
metropolitan Airport Authority to ad- 
minister the airports in the Detroit area. 

Investigators Check 
Explosion in Crash 

Investigation of the crash of a United 
Ait Lines DC-6B at Longmont, Colo., 
has caused widespread speculation on 
the cause of a mid-air explosion which 
apparently led to the accident. 

The Federal Bureau of Investigation 
has joined (he Civil Aeronautics Board 
with its own investigation of the crash 
and the circumstances surrounding it. 

It has been suggested that sabotage 
may be involved, but preliminary inves- 
tigation produced dennitclv only the 
fact that there was an eimlosive force 
in the vicinity of the number four bag- 


gage hold- The CAB and FBI ate con- 
tinuing efforts to find out what kind of 
explosion occurred and what caused it, 

CAB investigators have tiansfened 
the major portion of the wreckage to 
Denver where they are working under 
tight security to piece it together. Ap- 
parently the explosive force which 
wrecked the UAL airplane severed the 
tail section in flight, since it was found 
a considerable distance from the re- 
mainder of the wreckage. 

United has hired a bomb expert to 
assist in the investigation. Charles Wil- 
son. an explosives expert from the 
Crime Laboratory of the State of Wis- 
consin was retained bv the airline when 
it became evident that the accident was 
caused by an explosion in the air. 

Labor difficulties between United and 
tlie striking ALF flight engineers threat- 
ened to become a part of the situation 
as W. A. Patterson, United's president, 
rejected any reflections on the qualifica- 
tions of the flight engineer, a pilot who 
had previouslv served seven years as an 
engineer. 

The engineer's union entered the in- 
s’cstigation of the ecash and offered a 
51,000 reward for information leading 
to arrest and conviction of anyone re- 
sponsible fot the explosion. 


CAB ORDERS 


(Oct. 27-Nov. 2) 

GRAN! ED: 
tiu^to perform 

from Hamburg and Munich, Gerraany; 
Rome, Italy, and Btussel.s, Belgium, pur- 
suant to a contract with the Intergovern- 
mental Committee on European Miration. 

Leave to mtervene in the North Central- 
Lake Central acquisition case to the Aero- 
uautics Commission of Indiana, the Board 
of Aviation Commissioners of Kokomo, 
Ind.r the Zanesville, Ohio. Airport Com- 
mission; the City o! Bloomington. Ind., 

Board of Aviation Commissioners: the City 
of Cleveland, Ohio, and the Cleveland 
Chamber of Commerce; the City of Rich- 
mond, Ind.; the Grand Rapids, Mich.. 
Chamber of Commerce; the Chamber of 
Commerce of Marion, Ohio; the County of 
Kent, Mich.; and Indiana University. 




flight from Guam 


APPROVED; 



adopted by the In 
commodity rates. 


Diving Trans World Air- 
rseas Airways Corp., and 

itemalional Air Transport 
North Atlantic specific 


ORDERED: 

Central Airlines’ mail rate set at the late 


. 1, 1955. 
of a North- 
west Airlines proposal to provide Alaskan 
tourist service with aiicraft having at least 
50 payloader folding scats or removable 

Investigation of a Northwest Airlines 
coach freight service between New York, 
Detroit, Milwaukee, Minneapolis and St. 


. The I 


e the sr 




until 


60 da« after decision in the investigatior 
Orark Ait Lines’ temporary mail rate set 
at the rate proposed by the Board in its 
show cause order fot the period starting 

Aue, 9, 1955. 

Pote^ air carrier permit to Lineas Aereas 
Costarricenses. S. A. amended to permit the 
carrier to operate between San Jose, Costa 
Rica, and San fuan. Puerto Rico, via Tocu- 
men Airport, Panama City. Panama; and 
Curacao, Netherlands West Indies. 

Northwest Airlines' mail rates for Pacific 
operations set at the rates proposed by the 
Board in its show cause order for the period 
slartine Ian. 1. 1955, 

Mail rates fot Pan American World Air- 
navs and Trans World Airlines fot trans- 
atlantic services set at the rates proposed 
bv the Board in its show cause order for the 
period Apr. 8, 1954 to Dec. 31, 1954. and 
the period starting Jan. 1. 1955. Also 
made final are rates proposed far Latin 
American operations of Pan American and 
Braniff Airvays for the period starting Ian. 
1, 1954 and of Delta Air Lines and Panagra 
fot the period starting Apr, 8, 1954. 


DISMISSED; 


of Line 


IS de Nie 


as: 


SHORTLINES 


^Airwotk limited and Seaboard and 
Western Aitlines have an interline 
agreement which permit the two car- 
riers to exchange cargo shipments anil 
waybills. 

► Flying Tiger Line reports a record 24 
hour airlift of 502,500 ton-miles, most 
of which was hauled in transcontinental 
flights of three DC-6As. . . . Flying 
Tiger reports a net profit of 5440,000 
for the quarter ending Sept. 30, 1955, 
compared with a loss of $168,000 for 
the same quarter of 1954. Revenues 
for the 1955 quarter were $5,9.00,000, 

► Los Angeles Airways has inaugurated 
helicopter passenger service between 
Los Angeles and Pomona, Calif., with 
an initial schedule of four flights daily. 
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COCKPIT 

VIEWPOINT 


“Fire and Fuel” 

Here is more on the subject of 6rc in aircraft- 

Thc use of atomic power may someday eliminate some of today’s fuel 
combustion problems, but it is a fair guess that other problems will arise 
to take their place. Instead of today's fast bum, we may all end up doing 
the slow buml 

At any rate, the carrying of liquid fuel remains a 6to hazard of the 
highest order and requires careful design to keep conflagrations at a 

One thing that can be said about fuel is that the further away from the 
cash customers it is kept the better. It would be nice if tip tanks alone 
would suffice, for this is the nearest to an idea) location. Next best is the 
outer wing panels. Only when absolutely necessary— and I do mean abso- 
lutely— should fuel be carried between the fuselage and the inboard engines. 

Danger of Fuselage Tanks 

It goes without saying that fuselage tanks are the worst of all. Despite 
all precautions, this is a precarious location. Any belly landing, over/under 
shoot or gear failure (all common occurrences) make belly tanks liable for 
causing an extreme fire hazard. 

A year ago a DC-6 almost burned to ashes while refueling wing tanks 
on the ground at Chicago. Had this been a belly job, the end result might 
not have been so pleasant. And then there was the plane that crashed 
into a river. The bodies recovered had been drowned in gasoline, possibly 
from a ruptured belly tank. 

Incidentally it is ironic to note that the pilots of one airline have OK'd 
belly tanks. Why? Because they fly the Pacific Ocean and are so sick and 
tired of running short of fuel that they arc willing to accept the increased 
fire hazard as the lesser of two evils. This is the perfect example of being 
between the devil and the deep blue sea. 

The trend towards single point fueling also raises some questions. This 
system saves time and money on the ground since only one hose con- 
nection need be made. But unfortunately with this system it is also 
nccessarv to run a two- or three-inch pipe underneath the fuselage in order 
to get fuel into the opposite wing, lliis line is supposed to be purged 
after use, but it is still placing a potential hazard at the feet of the 
passengers. A two point system would remove this "sewer pipe.” 

Performance vi. Safety 

Fite prevention, like other safety measures, docs not just appear— it 
must be worked on. The following is the best voicing of this that has 
appeared in a long time: 

"In building civil transports we have always present in Out minds, that 
nothing is too small, nothing too expensive, that everything must be the 
best and the safest. No chances can be taken with unsound or unproved 
design. Pride must never be permitted to ovenide common sense and the 
deep feeling of obligation to air travelers. Wc ate forced by the needs of 
the airlines to better our performance— particularly speed— but we must 
never achieve these imptos'ements by any sacrifice in safetv.” 

This is an excerpt from an address given to the Institute of the Aero- 
nautical Sciences, June 23, 1954, by Donald W. Douglas. We mav nes-er 
achieve perfection but sentiments such as this go a long wav toward insuring 
an ever better safety record. 
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Cabin air conditioning 



in one system 


(Jomponents of the AiResearcb cabin air conditioning 
system work in complete compatibility with one another. Such 
functional inter-relation can best be achieved when all 
such units have been developed and manufactured by one company. 
AiResearch air conditioning systems have been proved by millions 
of hours of operating lime. Air conditioning is one of 
many aircraft systems completely engineered and manufactured 
by AiResearch. In the field of integrated aircraft 
systems and specialized components, AiResearch has more 
experience than any other company. 

• Qualified engineers in ike fields listed below are needed now. 
IFrite for information. 


/AiResearch Manufacturing Divisions iosAngeie.i$.ceinomui • Phoenix.A,izo 


These new Lockheeds lead 


in jet-powered flight 





Senior pilots of the world's leading airlines are eagerly 
looking forward to the day when they will command 
the exciting new Lockheed Elecrra^A/ienVfl’r Jirsl prop- 


Lockheed 


America’s first prop-jet airliner... first prop-jet combat transport... 
fastest propelier-driven airliner. ..first carrier-based jet trainer. ..and world’s 
fastest jet fighter— all are in production today at Lockheed. 



First Flight over the English Channel 


'The borderline of nauons is crossed in the Air 1 . 
The seas are no longer barriersl" This was the ex- 
citing news on January 7, 1785, when Jean Pierre 
Blanchard, French aeronaut, and Dr. John Jeffries, 
American from Boston, made the daring and haz- 
ardous hrst air journey across the English Channel 
by balloon. 

As the huge gas-hlled sphere rose over the cliffs of 
Dover, sightseers crowded the coast, as well as boats 
off shore, to watch this first air venture over the sea- 
Ail went well until Blanchard and Jeffries were in 
sight of the French coast. With one quarter of the 
gas lost, they began to fall fast. 

In short order they threw into the sea everything 
from sand ballast to apples and biscuits. "Still ap- 
proaching the sea, we began to strip ourselves," 
Jeffries reported later. Not until even Blanchard's 
trousers went overboard did the balloon ascend. 
After two hours in the air Blanchard and Jeffries 
landed near Calais, where they received a royal 

Less chan two centuries later, aircraft span the globe. 
And ESSO research is part of that progress, helping 
CO supply aircraftand engine builders, operators and 
pilots with the new and better aviation petroleum 
products they need. 
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EDITORIAL 


The Renegotiation Puzzle 


The aircraft industry is facing a double-barrelled attack 
from the Government on its profit standards. On Capitol 
Hill three committees of Congress are investigating the 
profit level of the aircraft manufacturing industry. In 
a dingy temporary building behind the Mellon Art 
Gallery the Renegotiation Board, whose umbilicus to the 
Pentagon was recently severed, is engaged in reversing 
some of its Regional Board’s decisions to inflict se\ere 
cuts in the 1952 profits of at least two aircraft corpora- 
tions with strong suspicions that at least three nrore are 
due for the same treatment. 

Congress Probes 

Congressional committees poking into aircraft profits 
are still engaged in preliminary investigation with the 
real fireworks scheduled for early next year when Con- 
gress is in session and the 1956 Presidential race becomes 
its paramount issue. But the renegotiation problem is 
already acute with Grumman, Temco and Boeing 
assessed substantial profit penalties on their Korean war 
business by the new independent Renegotiation Board. 
There are a number of facets to the renegotiation picture 
as painted by the indeprendent Board that ate disturbing 
to the aircraft industry. 

• There is apparently no pattern or standard used by 
the renegotiation officials in making their determinations 
of excess profits. This is clearly indicated by the fact 
that in the Temco and Boeing eases the companies were 
cleared by the Regional Boards but assessed by the top 
level Washington Board. Even in Washington, Board 
officials admit there is no universally applicable standard 
for their decisions. Such a vague and inconsistent atti- 
tude toward the vital facts of profit and loss in huge 
industrial corporations that in the aggregate employ 
about 750,000 American workers certainly calls for 
thorough investigation by Congress when it considers the 
aircraft profit picture. 

• There is apparently a basic inconsistency between 
the procurement policy of the Air Force and the Navy’s 
Bureau of Aeronautics on the one hand and the Renego- 
tiation Board on the other regarding the scale of legi- 
timate profit in the aircraft industry. The military 
services have been pushing incentive type contracts with 
the aircraft industry. This contract offers rewards in 
larger profits for efficient low-cost producers and exacts 
financial penalties from high-cost inefficient manufac- 

Now it is apparently the policy of the Renegotiation 
Board to put the squeeze on the profits gained by aircraft 
firms under incentive type contracts and retroactively 
snatch them back after they have been approved by the 


military customers. If this becomes a firm policy, it will 
indeed be difficult for anybody to operate profitably in 
the aircraft business and we may find its magnificent 
production facilities again returning to the days of trailer, 
wheel barrow and canoe manufacturing. 

• There is also the basic government-industry conflict 
over the yardstick to be used for measuring reasonable 
profits in the aircraft business. Some military procure- 
ment officials have fought hard and bitterly to establish 
the percentage of profit in relation to a firm’s net worth 
as the profit standard measurement. ’This is because the 
military furnished some companies with a high per- 
centage of both plant facilities and production tools. 
On the other hand the industry has fought to establish 
the percentage of profit in relation to gross sales as the 
acceptable yardstick. ’This is a battle that antedates both 
the present congressional investigations and Renegotia- 
tion Board activities, but it is being extended into these 
two new arenas and will be one of the critical issues on 
which the profit battle will be fought. 

• TTiere is also a strong suspicion in the aircraft industry 
and in some parts of the Government that the aircraft 
profit problem is in grave danger of becoming a favorite 
political football in the 1956 Presidential campaign. 
There is little doubt that the Democrat majority con- 
trolling the Congress and the investigating committees 
would like to unearth evidence of skullduggery on aircraft 
contracts that could be turned into political ammunition 
against the Republican Administration. This would fit 
into their attacks on the Eisenhower Administration as 
being partial to big business at the taxpayers’ expense. 


Political Battle 

To counter the tactics of the Democrats, there is a 
suspicion that the Republicans could be turning the heat 
on the Renegotiation Board to unearth some allegedly 
excessive profits that could be laid on the Truman 
Administration doorstep- At this late date, 1952 is the 
last Truman year open to renegotiation scrutiny. 

All of the foregoing suspicions, counter-claims and 
facts make it clear that the aircraft manufacturing indus- 
try is apt to find itself squarely in the middle of an 
exceedingly rough game of political football. 

The aircraft industry should take extraordinary steps to 
make its legitimate position crystal clear both to the 
Congress and the people who furnish the tax dollars that 
buy military aircraft. If the industry does not present 
a dear and honest case to the people and to Congress 
it may suffer incalculable harm from arbitrary Govern- 
ment edicts that will in the long run also damage the 
nation that now relies on airpower as its first line of 
defense. 

—Robert Hotz 
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Fuel leakage in aircrafi wing tanks m».« be climi- 

dangers. Manufacturers once had to resort to elabo- 
rate scaling procedures around every joint and rivet. 
But even then, normal flight operations and wing 
flexing would cvenlually cause leaks, and localing 
them was a giant-sized maintenance headache. 



Harvey extrusions... 

for safer flight, 
greater fuel capacity, 
simpler construction 
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You are looking at the slim, trim shape of an Allison Turbo-Prop 
engine. Your eyes tell you it’s smaller, has 1^ air ^g than 
any airliner engine you’ve ever seen. But they don’t tell you it 
will give tomorrow’s airliners a speed of seven miles a minute 
— 50 miles an hour faster than any airliner now flying. Nor do 


they tell you this engine packs far more horsepower than any other 
engine now in commercial service. Already flying 
in military transports — and approved for com- 
mercial use by Civil Aeronautics Administration— this new engine 
will bring new standards of speed and comfort m air travel . 

Allison Turbo-Props are backed by more than six million 
hours of turbine engine flight time — experience where it 
counts most — in the air! 

ALLISON DIVISION OF GENERAL MOTORS • Indiatiapolis, Indiana 


The Allison Turbo-Prop is a gas 
turbine engine similar to a jet 
but its tremendous power is 
geared to a matched Allison- 
built Aeroproducts Propeller. 
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